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Abstract

This report presents liquefaction-induced lateral spread and ground settlement maps for the Salt
Lake Valley for a M7.0 scenario event on the Wasatch fault and for two probabilistic-based
events: (1) peak ground acceleration associated with a 2 percent probability of exceedance in 50
years and (2) peak ground acceleration associated with a 10 percent probability of exceedance in
50 years. The maps presented herein are the first liquefaction-induced ground failure maps
developed for Utah using both geotechnical and geological data in conjunction with deterministic
and probabilistic estimates of strong motion. These maps have been developed to aid engineers,
developers and city planners identify areas that may require additional geotechnical evaluations
and/or liquefaction mitigation to reduce the liquefaction hazard. The maps were developed from
an extensive geotechnical database, geologic mapping and hazard calculations. Estimates of
lateral spread displacement were calculated from the Youd et al. (2002) regression model and
ground settlement estimates were calculated from procedures developed by Tokimatsu and Seed
(1987) and Yoshimine et al. (2006). Estimates from these methods were plotted within their
respective surficial geologic units, and the mapped units were subsequently assigned an estimate
of ground displacement based on statistical analysis. The mapped units for the scenario event
were assigned a displacement hazard that has an 85 percent probability of non-exceedance for the
M7.0 Wasatch fault characteristic earthquake while the probabilistic-based events were assigned
the median displacement hazard for their respective probabilistic events. The maps show
relatively high lateral spread and settlement hazards exist along and near the Jordan River and in
recent alluvial/river/stream/lake deposits found in the northern part of the Salt Lake Valley.
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1 Introduction

Liquefaction induced ground failure causes considerable damage to the built environment. Types
of ground failure include: flow failure, lateral spread, ground oscillation, differential settlement,
loss of bearing capacity and ground fissures. Some locales along Utah’s Wasatch Front have a
considerable liquefaction hazard due the presence of loose, saturated granular soils and the
proximity to sources of significant seismic ground shaking such as the Wasatch and West Valley
fault zones.

The Utah Liquefaction Advisory Group (ULAG) was formed in 2003 under the auspices of the
Utah Geological Survey to oversee the liquefaction mapping effort in Utah. ULAG includes
representatives of government, academia, and industry with expertise in liquefaction mapping.
The group establishes a consensus on societal needs and technical capabilities, identifies data
needs and mapping techniques, and forms a partnership to propose programs to accomplish the
goals of the group. The guiding objectives presented in this section were developed ULAG in
meetings held in Salt Lake City, Utah during March and April of 2003 and are reviewed and
updated on an annual basis.

The program objectives established by ULAG in 2003 and updated annually are:

e Create a liquefaction database of relevant geotechnical factors and develop Geographic
Information System (GIS) methods for probabilistic liquefaction hazard assessment using
the database, strong motion estimates from the USGS National Seismic Hazard Map
Program and appropriate site amplification factors to modify the strong motion estimates
for soil effects.

e Develop methods to perform uncertainty analyses and/or quantify the uncertainties
associated with the liquefaction-hazard mapping project.

e Correlate the GIS geotechnical database and surficial geological mapping to estimate
geotechnical and properties for similar geological units in areas with limited or no
subsurface data. These correlations will be used to better understand the liquefaction
susceptibility of a given geological unit or facies and improve the quality of the
liquefaction assessment in areas that are under sampled. Initial correlations will be
developed during the pilot project and will continue in future mapped areas, as the data
from additional geologic units and geographic areas are compiled.

e Compile during FY2006-2009 the GIS database for other areas along the Wasatch Front
using the pilot-project methods and complete the liquefaction triggering maps for these
areas. The preliminary priority of data compilation and mapping is: Salt Lake County,
Utah County, Weber-Davis Counties, Cache County and Box Elder County.

o Develop probabilistic methods to map the amount of liquefaction-induced horizontal
ground displacement and liquefaction-induced settlement. These methods will use
existing correlations that relate thickness of liquefiable layers and other soil factors to the
potential for lateral spread displacement and settlement. This mapping will be done for
the same areas as the probabilistic liquefaction-hazard maps.

e Study documented occurrences of deformed Quaternary soils to: 1) determine if
deformation is liquefaction-induced or related to other mechanisms (for example, failure
of underlying clay), which will help implement criteria similar to those of California for
establishing liquefaction hazard zones based on the presence of historical liquefaction;



and 2) determine the age of failed soils to establish the liquefaction hazard posed by latest
Pleistocene Lake Bonneville deposits.

2 Project Status

During FY 2004, ULAG was funded to gather subsurface data in northern Salt Lake County and
to develop a probabilistic liquefaction-triggering map for that area. In conjunction with this
effort, geotechnical and geological data were obtained and entered into a geographic information
system (GIS) database by the University of Utah. The types of subsurface data gathered included:
1) standard penetration tests (SPT), 2) cone penetrometer tests (CPT), 3) shear wave velocity
(Vs) measurements, 4) soil type, laboratory classification tests and Atterberg limits, 5) grain-size
analysis and 6) correlations with geological surficial units. The GIS database for northern Salt
Lake County has been completed and can be found at: www.civil.utah.edu\~bartlett\ulag.html

In addition during FY2004, the University of Utah developed ARC GIS code for lateral spread
analysis (Bartlett et al. 2005). From the code, a lateral spread map for a M7.0 scenario
earthquake northern Salt Lake Valley was developed (Bartlett et al. 2005).

In FY 2005, the University of Utah was solely funded to gather subsurface data in southern Salt
Lake County. This task was completed in 2005 and the updated GIS database is found at the
ULAG website given above.

The FY2006 tasks included: development of CPT and SPT correlations, correlation of subsurface
geologic and geotechnical ArcGIS™ database with surficial geologic mapping, mapped mean
annual probability of triggering liquefaction for Salt Lake County, mapped probability of
triggering liquefaction for a scenario earthquake for Salt Lake County, mapped mean annual
probability of lateral spread exceeding displacement thresholds of 0.1, 0.3 and 1.0 meters for
northern Salt Lake County, mapped lateral spread horizontal displacement for a scenario event for
southern Salt Lake County, synthesis report of seismically induced ground displacement in Salt
Lake County, and CPT subsurface investigations in downtown Salt Lake City.

In FY2007, ULAG members requested the development of scenario lateral spread displacement
map for southern Salt Lake County. This map is developed herein using a M7.0 earthquake on
the Salt Lake City segment of the Wasatch fault zone. In addition, to complete the suite of
liquefaction-related hazard maps for Salt Lake County, liquefaction-induced settlement maps will
be produced in this report. This task will use the previously ARC GIS database to produce
probabilistic and deterministic lateral spread hazard maps and the associated ARC CIS code. A
set of three maps will be produced: two “best-estimate” (i.e., median) settlement maps based on
strong motion estimates from the national hazard maps for 2 and 10 percent probabilities of
exceedance in 50 years, and one scenario map for a M7.0 earthquake on the Salt Lake City
segment of the Wasatch fault.


http://www.civil.utah.edu/~bartlett/ulag.html

3 Liquefaction

Liquefaction can occur when excess pore pressures are generated in relatively loose, saturated,
granular soil deposits that are subjected to cyclic loading resulting from moderate to large
earthquakes. In the liquefied state, the soil’s shear resistance is significantly reduced and such
loss of strength may cause ground failure (e.g., flow failure, lateral spread and ground
oscillation). In addition, ground settlement may occur as excess pore pressure dissipates and the
soil reconsolidates to a denser configuration. Infrastructure, embankments and retaining walls
atop liquefied ground may suffer from bearing capacity and other types of failure due to liquefied
conditions of the foundation soils.

Perhaps the most damaging type of liquefaction failure is lateral spread. During lateral spread,
blocks of relatively intact surficial soil atop liquefied soil displace down slope or towards a free
face. Lateral spreads generated by the 1906 San Francisco earthquake damaged or destroyed
numerous buildings, bridges, roads and pipelines (Youd and Hoose, 1978). Most notably, lateral
spread along Valencia Street between 17th and 18th Streets severed water lines to downtown San
Francisco. The resulting interruption of water greatly hampered fire fighting during the ensuing
fire and significantly added to the earthquake losses. Lateral spreads caused by the 1964 Alaska
earthquake disrupted many bridges, buildings, pipelines and other lifelines in cities such as
Anchorage, Homer, Kodiak, Valdez, Seward, Portage and Whittier, Alaska. Approximately $80
million of liquefaction damage (1964 value) was incurred by 266 bridges and numerous sections
of embankment along the Alaska Railroad and Highway (McCulloch and Bonilla, 1970;
Kachadoorian, 1968). In that same year, liquefaction caused widespread damage to buildings,
roads and bridges in Niigata, Japan (Hamada et al., 1986). In addition, ground settlement
associated with liquefaction has caused extensive damage (Yoshida et al., 2001; Kaneko et al.,
1995).

4 Liquefaction Hazards Along the Wasatch Front

The Wasatch Front in Utah has a relatively high liquefaction hazard due to the presence of several
nearby, active faults. The Salt Lake segment of the Wasatch fault is capable of producing a M7.0
or greater event (Machette et al., 1992) which could trigger liquefaction in several locales within
the valley. In addition, the Salt Lake and other valleys along the Wasatch Front are relatively
deep, sedimentary basins with shallow groundwater containing loose, saturated, potentially
liquefiable soil deposits. With a 2.5 percent population increase from 2007 to 2008 (Bernstein,
2008), Utah is the nation’s fastest growing state and its infrastructure is continually expanding in
earthquake-prone areas. This requires continual assessment of geological hazards, urban
planning and earthquake-resistant design to reduce Utah’s seismic risk.

This paper focuses on the development of liquefaction-induced lateral spread and ground
settlement maps for the Salt Lake Valley, Utah for three cases: (1) a characteristic M7.0 event on
the Wasatch fault, (2) the peak ground acceleration (PGA) corresponding to 2 percent probability
of exceedance in 50 years and (3) the PGA corresponding to 10 percent probability of exceedance
in 50 years. Additionally, recommendations on the implementation and use of these maps in
hazard ordinances are presented in the Geologic Setting section.



Quaternary unconsolidated sediments in the Salt Lake Valley are generally between 40 and 200 m
thick, except for the northeastern part of the valley, where they may be as thick as 700 m (Arnow
et al., 1970; Wong et al., 2002). Localized tilting caused by faulting and deepening of the
sedimentary basin has produced the deeper section of unconsolidated sediments found in this part
of the Salt Lake Valley.

Holocene sediments, deposited after the last regression of late-Pleistocene Lake Bonneville, and
Lake Bonneville deposits dominate the surficial geology of this intermountain basin (Figure 4-1,
Table 4-1). The northern part of the Salt Lake Valley is covered by Holocene lacustrine, marsh
and alluvial sediments that were deposited after the last major regression of Lake Bonneville,
some 10,000 years before present (Lund, 1990). The northward flowing Jordan River and its
tributary streams that generally flow northwesterly across the Salt Lake Valley are the primary
source of highly liquefiable sediments (Olsen et al., 2007).

In other parts of the valley, Holocene and late-Quaternary alluvium, alluvial fan, colluvial and
glacial deposits have been deposited atop Lake Bonneville lacustrine, delta and terrace deposits
(Wong et al., 2002). In the southern part of the valley and along its eastern margins, surficial
deltaic deposits from Lake Bonneville and pre-Bonneville alluvial-fan deposits, late
Tertiary/early Pleistocene fanglomerates are morphologically distinctive and generally thick in
some areas (Wong et al., 2002).

The groundwater table is relatively shallow (generally less than 10 to 15 feet below the surface)
in the northern part of the valley and along the Jordan River and its tributaries (Bartlett et al.,
2005). The groundwater table is much deeper along the margins of the valley near the mountain
fronts. Unfortunately, a reliable groundwater map does not exist for the Salt Lake Valley, thus
the depth to groundwater recorded on the borehole logs from the geotechnical database was used
in conjunction with an inverse distance square interpolation method to estimate the ground water
level in the valley (Bartlett et al., 2005).
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Figure 4-1 Surficial geology of the Salt Lake Valley, Utah (modified from Personius and Scott, 1992;
Biek et al., 2004; and Miller, 1980). See Table 1 for descriptions of geologic units
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Table 4-1

Name, description and age of major surficial geologic units in the Salt Lake Valley

(Personius and Scott, 1992; Biek et al., 2004; and Miller, 1980).

Name

Description

Age

Stream Alluvium

Qall
Qal2

Qalp
Qaly

Modern stream alluvium 1
Modern stream alluvium 2

Stream alluvium related to the Provo (regressive) phase of

Lake Bonneville
Stream alluvial deposits, undivided

Alluvial Fan Deposits

Qaf2
Qafy
Qafb
Qafo
QTaf

Alluvial fan deposits 2
Alluvial fan deposits, undivided

Alluvial fan deposits of the Bonneville (transgressive) ph.

Older alluvial fan deposits, undivided
Oldest alluvial fan deposits

Young Lacustrine and Mixed-Environment Deposits

Qly
Qlaly

Lacustrine and marsh deposits
Lacustrine, marsh and alluvial deposits

Lake Bonneville Lacustrine Deposits

Qlpd
Qlpg
Qlps
Qlpm
Qlbg
Qlbs
Qlbm
Qlbpg
Qlbps
Qlbpm

Deltaic gravel of the Provo (regressive) phase

Lac. gravel and sand of the Provo (regressive) phase
Lac. sand and silt of the Provo (regressive) phase
Lac. clay and silt of the Provo (regressive) phase

Lac. gravel and sand of the Bonneville (transgressive) ph.
Lac. sand and silt of the Bonneville (transgressive) phase
Lac. clay and silt of the Bonneville (transgressive) phase

Lac. gravel and sand of the Bonneville Lake cycle, undiv.

Lac. sand and silt of the Bonneville Lake cycle, undiv.

Lac. silt and clay of the Bonneville Lake cycle, undivided

Colluvial Deposits

Qclsp
(Qmls)
Qca
Qes

Lateral spread deposits

Colluvium and alluvium, undivided
Eolian sand

Artificial Deposits

Qf

Artificial fill

Bedrock (sometimes generalized as “Rock™)

Ti
Tn
Tp
Mz
Pz
pC

Rock

Tertiary intrusive igneous rocks
Tertiary sedimentary and volcanic rocks
Tertiary sedimentary and volcanic rocks
Mesozoic sedimentary rocks

Paleozoic sedimentary rocks
Precambrian metamorphic rocks

Limestone, shale, etc.

Upper Holocene
Upper Holocene

Upper Pleistocene

Holocene-Upper Pleistocene

Holocene

Holocene-Upper Pleistocene
Upper Pleistocene

Middle Pleistocene

Upper Pleistocene

Holocene
Holocene-Upper Pleistocene

Upper Pleistocene
Upper Pleistocene
Upper Pleistocene
Upper Pleistocene
Upper Pleistocene
Upper Pleistocene
Upper Pleistocene
Upper Pleistocene
Upper Pleistocene
Upper Pleistocene

Holocene-Upper Pleistocene

Holocene-Mid. Pleistocene
Holocene

Historical

Oligocene

Neogene

Paleogene

Cretaceous - Triassic
Permian - Cambrian
Proterozoic and Archean
Pleistocene-Upper
Mississippian
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5 Faulting and Seismicity

The Salt Lake Valley is located in the central Wasatch Front part of the Intermountain Seismic
Belt which is a series of active, Quaternary normal faults extending from southern Montana to
northern Arizona (Smith and Arabasz, 1991). The Salt Lake segment of the Wasatch fault poses
the primary seismic hazard to the Salt Lake Valley (Scott and Shroba, 1985; Machette et al.,
1992; Personius and Scott, 1992). This segment extends approximately 46 km from the Traverse
Mountains salient on the south to the Salt Lake salient on the north (Personius and Scott, 1992).
It is a complex normal fault system consisting of several sections that include (from north to
south): (1) the Warm Springs fault along the Salt Lake salient, (2) the East Bench fault, which is
located just east of downtown Salt Lake City, (3) the Cottonwood section along the southern part
of the Wasatch Front in the Salt Lake Valley and (4) the western part of the Fort Canyon fault
near the Traverse Mountains salient. Other faults in the north central-part of the valley form the
West Valley fault zone, which is antithetic to the Salt Lake segment and may co-rupture with this
segment (e.g., Youngs et al., 1987; Keaton et al., 1993).

The average recurrence of faulting on the Salt Lake segment is approximately 1,300 years (Lund,
2005) with a scenario event of approximately M7.0 or larger (Machette et al., 1992). No
historical events have occurred on this segment, but well-documented evidence of prehistoric
faulting has been observed in numerous paleoseismological, geological and geotechnical
investigations. Expected PGA values for surficial soil conditions vary from about 0.1 to 1.1 g
according to soil conditions and distance from the fault (Wong et al., 2002). Ground acceleration
of this amplitude will cause liquefaction-induced ground failure in parts of the central and
northern valley, especially in the Holocene fluvial and alluvial deposits found in these areas. In
addition, the strong ground motion may be amplified and prolonged due to basin effects within
the valley (Olsen et al., 1995).

6 Previous Studies

Numerous paleoseismological, geologic and geotechnical investigations conducted in the Salt
Lake Valley have documented prehistoric ground failures, which in part, are caused by
liquefaction-induced lateral spread (e.g., Osmond et al., 1965; Keaton and Anderson, 1995;
Simon and Bymaster, 1999; Kleinfelder Inc., 1999; Cotton, Shires and Associates, 1999; Korbay
and McCormick, 1999; Black el al., 2003). The ground displacement features at the Salt Palace
Convention Center have been extensively studied and their causal mechanism(s) are somewhat
controversial (Simon and Bymaster, 1999; Kleinfelder, 1999; Cotton, Shires and Associates,
1999; Black et al., 2003; Korbay and McCormick, 1999). These studies are important to
understand the origins of prehistoric ground failures mapped in the downtown area.

On a larger scale, subsurface information in combination with surficial geologic maps can be
compiled and interpreted to create liquefaction county hazard maps for development, planning
and natural disaster preparation. Liquefaction hazard maps have been classified into three general
types: (1) liquefaction susceptibility, (2) liquefaction potential and (3) liquefaction ground failure
maps (Youd and Perkins, 1978; Power and Holzer, 1996). Liquefaction susceptibility maps
describe the relative vulnerability or susceptibility of the soil to liquefaction and are based on
geological mapping of depositional environments and/or descriptions of the soil’s texture and
age. These maps do not consider the level or frequency of strong motion. In contrast,
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liquefaction potential maps combine soil susceptibility information with the seismicity of the area
to describe the likelihood or potential of liquefaction for deterministic or probabilistic events.
Lastly, liquefaction ground failure maps show estimates of the expected amount of permanent
ground displacement associated with an event or hazard level. These latter maps are considered
the most useful type of map for assessment and mitigation of liquefaction-induced damage.

The first liquefaction potential map for the Salt Lake Valley was developed by Anderson et al.
(1987) and later revised by Anderson et al. (1994) and digitized by Jarva (1994). The Anderson
et al. (1994) map is currently adopted by most municipalities in Salt Lake County for hazard
identification. This map was developed from geologic mapping, Standard Penetration Test (SPT)
penetration resistance (blow count) N values and borehole soil descriptions using a relatively
limited geotechnical database. From these data, estimates of the liquefaction potential were made
and generalized to the mapped area. More recently, Solomon et al. (2004) have developed a
liquefaction ground failure map that presents the Liquefaction Severity Index (LSI) (Youd and
Perkins, 1987) for the Salt Lake Valley. However, this approach did not implement subsurface
geotechnical data, but was based solely on surficial mapping. Recently, Erickson (2007) has
completed a probabilistic liquefaction potential map for the Salt Lake Valley using subsurface
geotechnical data and surficial mapping that combines the input from the United States
Geological Survey (USGS) probabilistic seismic hazard maps (Frankel et al., 2002) with the
probability of triggering liquefaction using probabilistic curves developed by Seed et al. (2003).
Bartlett et al. (2005) and Olsen et al. (2007) have also produced a lateral spread displacement
hazard map for a M7.0 Wasatch fault scenario earthquake for northern Salt Lake Valley.

This paper extends the work of Bartlett et al. (2005) and Olsen et al. (2007) and develops lateral
spread displacement maps and liquefaction-induced ground settlement maps for the entire Salt
Lake Valley based on a M7.0 Wasatch fault event (Wong et al., 2002) and for probabilistic
estimates from the 2008 USGS National Seismic Hazard Mapping Project (Petersen et al., 2008).
The selected PGA estimates correspond to a 2 percent probability of exceedance in 50 years and a
10 percent probability of exceedance in 50 years.

7 ArcGIS® Geotechnical Database

An extensive geotechnical database has been compiled in ArcGIS® for use in liguefaction
analysis in the Salt Lake Valley (Bartlett et al., 2005; Olsen et al. 2007, Erickson, 2007). Efforts
have been made to gather subsurface information for nearly all major geologic units (Figure 4-1,
Table 7-1) and to document the quality of data of the borehole information. At the time of this
study, the database contained subsurface information from 963 boreholes drilled in the valley
since 1959 (Figure 7-1; see also Appendix A). Many of the boreholes are from recent Utah
Department of Transportation (UDOT) projects where explorations generally extend to depths of
15 m or greater, especially near bridge structures. In other areas of the valley, the major
contributors of subsurface data were Salt Lake County, city municipalities and geotechnical
consultants.

The information compiled in the ArcGIS® geotechnical database includes borehole logs, soil
descriptions, groundwater levels, SPT blow counts, fines content, mean grain size and soil unit
weights.  Additionally, shear wave velocity (V) data for Salt Lake Valley (Ashland and
McDonald, 2003) for approximately 160 locations are contained in the database. The V. dataset
was reduced to representative site-response unit groups based on similar subsurface profile
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characteristics (e.g., near-surface soil type, origin, deposition and age). Average V, values (12
and 30 m) were determined for each site-response unit. Each surficial geologic unit was assigned
to the best-paired site-response unit for use in the liquefaction analyses.

Because the subsurface information originated from a variety of sources and data quality varied, a
system was developed to assign data quality indicators to each individual datum (Bartlett et al.,
2005). In this system, a “1” was assigned to data where the supporting information was well
documented in the original geotechnical report. (In total there were 2,261 fines content and 315
mean grain size measurements in the database that had data quality rankings of “1.”) A data
quality indicator of “2” was given to data that could be reasonably estimated from nearby
borehole logs for the same site, and a “3” denoted data that were averaged from other nearby
boreholes based on their soil type and geologic unit. Missing soil unit weight, fines content and
mean grain size data that could not be estimated from nearby boreholes were averaged from high
quality data within the entire database. For these averages, a “4” was assigned to data that
represent averaged properties for the same soil type and geologic unit; and a “5” was assigned to
data that represent averaged properties for the same soil type irrespective of the geologic unit.
(No SPT penetration resistance data were averaged for this study; if such data were missing, the
borehole information was not used.)

A groundwater depth map is required for liquefaction, lateral spread and ground settlement
calculations. A comprehensive groundwater map did not exist for the mapped area, nor was there
sufficient historical data to accurately model groundwater depths and fluctuations throughout the
valley. Thus, the recorded groundwater depths from the borehole logs were used to generate a
groundwater map using an inverse distance square interpolation method (Bartlett et al., 2005). To
account for seasonal fluctuations, the depth to groundwater was conservatively decreased by 5
feet in all boreholes. In addition, if part of a soil layer was indicated on the borehole log to be
saturated, the entire layer was assumed to be saturated in the analyses.

Surface slope and nearby topographical features are important factors in estimating lateral spread
(Bartlett and Youd, 1992). A digital elevation model (DEM) from the USGS and free face
features such as river channels and canals were used in ArcGIS® routines to approximate the
surface slope and distance and height of a nearby free face, if present, for each borehole location
(Bartlett et al., 2005, Olsen et al., 2007).
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Table 7-1

Number of database boreholes in major surficial geologic units

Name Description Boreholes
Stream Alluvium
Qall Modern stream alluvium 1 288
Qal2 Modern stream alluvium 2 111
Qalp Stream aIIuviym related to the Provo (regressive) phase of 10
Lake Bonneville
Qaly Stream alluvial deposits, undivided 15
Alluvial Fan Deposits
Qaf2 Alluvial fan deposits 2 28
Qafy Alluvial fan deposits, undivided 6
Qafb Alluvial fan deposits of the Bonneville (transgressive) ph. 3
Qafo Older alluvial fan deposits, undivided 1
QTaf Oldest alluvial fan deposits 1
Young Lacustrine and Mixed-Environment Deposits
Qly Lacustrine and marsh deposits 5
Qlaly Lacustrine, marsh and alluvial deposits 136
Lake Bonneville Lacustrine Deposits
Qlpd Deltaic gravel of the Provo (regressive) phase 5
Qlpg Lac. gravel and sand of the Provo (regressive) phase 40
Qlps Lac. sand and silt of the Provo (regressive) phase 0
Qlpm Lac. clay and silt of the Provo (regressive) phase 0
Qlbg Lac. gravel and sand of the Bonneville (transgressive) ph. 14
Qlbs Lac. sand and silt of the Bonneville (transgressive) phase 1
Qlbm Lac. clay and silt of the Bonneville (transgressive) phase 5
Qlbpg Lac. gravel and sand of the Bonneville Lake cycle, undiv. 12
Qlbps Lac. sand and silt of the Bonneville Lake cycle, undiv. 5
Qlbpm Lac. silt and clay of the Bonneville Lake cycle, undivided 269
Colluvial Deposits
(QQCrIst) Lateral spread deposits 2
Qca Colluvium and alluvium, undivided 1
Qes Eolian sand 1
Acrtificial Deposits
Qf Artificial fill 0
Bedrock
Ti Tertiary intrusive igneous rocks 0
Tn Tertiary sedimentary and volcanic rocks 0
Tp Tertiary sedimentary and volcanic rocks 0
Mz Mesozoic sedimentary rocks 1
Pz Paleozoic sedimentary rocks 2
pC Precambrian metamorphic rocks 0
Rock Pleistocene-Upper Mississippian limestone, shale, etc. 1
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Figure 7-1 Locations of geotechnical boreholes contained in ArcGIS® geotechnical database, Salt
Lake Valley, Utah
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8 Liquefaction Hazard Mapping

Liquefaction ground failure maps were created for the Salt Lake Valley for lateral spread and
liquefaction-induced ground settlement based on a scenario M7.0 Wasatch fault earthquake and
for probabilistic events associated with PGA values corresponding to a 2 percent probability of
exceedance in 50 years and a 10 percent probability of exceedance in 50 years. The PGA
estimates for the M7.0 Wasatch fault scenario event were obtained from Wong et al. (2002) and
the PGA estimates for the probabilistic events were obtained from the USGS National Strong
Motion Hazard Mapping Project (Petersen et al., 2008). In accordance with the method and
criteria proposed by Seed et al. (2001), the Petersen et al. (2008) rock-based PGA estimates were
adjusted for surface soil effects based on the averaged shear wave velocities (V) assigned to the
several site-response units, as previously described.

8.1 Lateral Spread Map Development

The lateral spread maps presented herein are a continuation of work completed for the northern
part of the Salt Lake Valley by Bartlett et al. (2005) and Olsen et al. (2007). The methods used
for this paper are consistent with the methods developed in those reports. In short, following the
methods outlined in Youd et al. (2001), raw SPT blow count data were normalized and corrected
to (N1)eo clean sand values and liquefaction triggering analyses were completed at each borehole
location.

Lateral spread displacements were estimated by the Youd et al. (2002) regression model. The
model requires the following input: earthquake magnitude, horizontal distance from the seismic
source, distance to free face and height of free face (if applicable), ground slope (if applicable),
and cumulative thickness, average fines content and mean grain size of all saturated granular
layers with SPT (N;)s blow counts less than 15. The scenario analysis was based on a M7.0
earthquake on the Wasatch fault (Wong et al., 2002) while input magnitudes and horizontal
distances for the probabilistic analyses varied based on deaggregations of the data presented by
Petersen et al. (2008). All other input variables were obtained from the ArcGIS® geotechnical
database previously described.

Displacements were estimated at each borehole location having a factor of safety against
liquefaction triggering less than or equal to 1.1. All boreholes with factors of safety against
liquefaction triggering greater than 1.1 were assigned a lateral spread displacement of 0 m. The
estimated horizontal displacements (Dy) were further categorized as “minimal” (0 m); “low” (0 to
0.1 m); “moderate” (0.1 to 0.3 m); “high” (0.3 to 1.0 m); and “very high” (greater than 1.0 m).

Hazard categories were assigned to the major surficial geologic units by statistical analysis of the
estimated displacements from all boreholes located within each respective geologic unit or group
of units representing similar characteristics (e.g., near-surface soil type, origin, deposition and
age). Using the method discussed by Bartlett et al. (2005) and Olsen et al. (2007), cumulative
histograms of increasing hazard severity were developed to determine an 85 percent non-
exceedance threshold for the scenario event (Figures 16 through 21 in Appendix C). The 85
percent non-exceedance criterion means that no more than 15 percent of the estimated
displacements exceed the upper bound of the hazard category that was assigned to the respective
geologic unit or group of units and thus approximately represents a mean plus one standard
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deviation criterion. For the probabilistic-based maps, the hazard category assigned to each
geologic unit or group of units was based on the median estimated displacement for the respective
unit.

In some areas, several clearly defined homogenous or nearly homogenous clusters of similar
displacement that differed from the remaining estimates were represented in the same geologic
unit. In these cases, the geologic units were subdivided prior to conducting statistical analysis, so
that the displacement estimates were more homogenous locally. Several examples of statistical
hazard category assessments are included in Appendix C.

The liquefaction-induced lateral spread ground displacement map for the scenario M7.0 Wasatch
fault earthquake is presented in Figure 8-1 and the probabilistic-based maps are presented in
Figures 8-2 and 8-3. These maps are useful in identifying areas of high ground displacement
potential and areas where site-specific geotechnical investigation and/or liquefaction mitigation
are warranted.

8.2 Ground Settlement Map Development

Liquefaction-induced ground settlements were estimated by averaging the results of Tokimatsu
and Seed (1987) and the Yoshimine et al. (2006) method which is based on the methodology
originally proposed by Ishihara and Yoshimine (1992). Both methods estimate ground settlement
based on SPT N values, which conveniently suits the data available in the ArcGIS® geotechnical
database. The following paragraphs describe each method and the input data required to estimate
settlement.

Tokimatsu and Seed (1987) estimate volumetric strain in saturated clean sands based on cyclic
stress ratio and SPT blow counts, (N1)go (See Figure 8-4). The method is based on correlations of
field and laboratory performance data to post-liquefaction settlements recorded after the Niigata
1964, Tokachioki 1968 and Miyagiken Oki 1968 earthquakes. For the purposes of our study, the
curves presented in Figure 8-4 were digitized into over 1,400 interpolated data points (see
Appendix B).

Yoshimine et al. (2006) present a series of equations to describe the liquefaction-induced
volumetric strain prediction curves presented in Ishihara and Yoshimine (1992). The curves were
derived from strains observed in cyclic laboratory testing performed by Nagase and Ishihara
(1988) and correlate factor of safety against liquefaction triggering to the maximum single
amplitude of shear strain (ymax) based on relative density which is estimated from Japanese-
normalized blow SPT blow counts, N; (Figure 8-5). The maximum single amplitude of shear
strain is then used to estimate post-liquefaction volumetric strain due to reconsolidation (Figure
8-6). The Yoshimine et al. (2006) equations were used in the ArcGIS® routines to facilitate rapid
calculations (see Appendix B).

To estimate liquefaction-induced settlement by Tokimatsu and Seed (1987), the raw blow count
data contained in the ArcGIS® geotechnical database were normalized and corrected to (Nj)eo
clean sand values and liquefaction triggering analyses were completed at each borehole location
following the methods outlined in Youd et al. (2001). A reference table created from the data
points interpolated from Figure 8-4 was then used to estimate liquefaction-induced volumetric
strains where the factor of safety against liquefaction triggering was less than or equal to 1.1. The
required input variables consisted of (Ny)s values normalized and corrected to clean sands by
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Youd et al. (2001) and cyclic stress ratios calculated in accordance with the guidelines presented
in Tokimatsu and Seed (1987). Due to differences in event magnitude, the cyclic stress ratios
were scaled based on the magnitude scaling factors presented in Tokimatsu and Seed (1987)
which were taken from Seed et al. (1983). The scenario analysis was based on a M7.0 earthquake
on the Wasatch fault while input magnitudes for the probabilistic analyses varied based on
deaggregations of the data presented by Petersen et al. (2008). Settlements were calculated by
multiplying the volumetric strains by the thickness of each respective liquefiable soil layer. A
ground settlement value of 0 m was assigned to all locations with factors of safety for liquefaction
triggering greater than 1.1.

To estimate liquefaction-induced settlement by Yoshimine et al. (2006), the raw blow count data
contained in the ArcGIS® geotechnical database were normalized and corrected to (N;)g clean
sand values following the methods outlined in Youd et al. (2001). To account for traditional
Japanese sampling practices and techniques, the (Ni)s clean sand blow count values were
converted to N; values following the guidelines in Seed et al. (1985). Following the method
outlined by Yoshimine et al. (2006), the N; values were converted to relative densities by
Meyerhof (1957) and the likelihood of liquefaction triggering was calculated based on the
Japanese Design Code for Highway Bridges (2000). Using the relative densities and the factors
of safety against liquefaction triggering the maximum single amplitude of shear strain was
calculated for all sites with a factor of safety against liquefaction triggering less than or equal to
1.1. Finally, liquefaction-induced volumetric strains were estimated by the relative densities and
the maximum single amplitude of shear strains. Settlements were calculated by multiplying the
volumetric strains by the thickness of each respective liquefiable soil layer. A ground settlement
value of 0 m was assigned to all locations with factors of safety for liquefaction triggering greater
than 1.1. Since earthquake magnitude was not a required input variable, no magnitude scaling
factors were used in this method.

The results from each method were compared at each borehole to determine if there were
significant differences in the settlement estimates. For example, the scenario M7.0 earthquake
settlement data set showed an average difference between the two methods of 0.004 m, with a
maximum difference of 0.083 m. Of the 963 boreholes, Tokimatsu and Seed (1987) predicted
higher settlements than Yoshimine et al. (2006) in 232 boreholes and the opposite was true for
444 boreholes. Both methods predicted no settlement in 287 boreholes. A method-to-method
comparison of the differences showed that 74 percent of the boreholes were within 0.01 m, 92
percent were within 0.025 m and 99 percent were within 0.05 m. Hence, it was concluded that
the two methods produced relatively similar results when considering the quality of the input data
and the ultimate use of the mapping. Subsequently, the average of the two methods was
considered appropriate to estimate the ground settlement at each liquefiable borehole location.

The ground settlement estimates were categorized as “low” (0 to 0.05 m); “moderate” (0.05 to 0.1
m); "high” (0.1 to 0.3 m); and “very high” (greater than 0.3 m). Similar to the lateral spread
displacement maps, hazard categories were assigned to the major geologic units by statistical
analysis of the estimated displacements from all boreholes located within each respective
geologic unit or group of units with similar subsurface characteristics (e.g., near-surface soil type,
origin, deposition and age). In brief, the hazard category assignments for the M7.0 Wasatch fault
scenario map were based on an 85 percent non-exceedance criterion while the hazard categories
for the probabilistic maps were based on the median displacement within the respective geologic
unit or group of units.
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Figure 8-1 Lateral spread displacement hazard for the Salt Lake Valley, Utah based on M7.0
scenario earthquake on the Salt Lake segment of the Wasatch fault and an 85 percent non-

exceedance probability threshold
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Figure 8-2 Lateral spread displacement hazard for the Salt Lake Valley, Utah based on the PGA
associated with a 2 percent probability of exceedance in 50 years
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Figure 8-3 Lateral spread displacement hazard for the Salt Lake Valley, Utah based on the PGA
associated with a 10 percent probability of exceedance in 50 years
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Figure 8-4 Relationships between (N;)s, Cyclic Stress Ratio and Volumetric Strain for Saturated
Clean Sands (Tokimatsu and Seed, 1987).
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The liquefaction-induced settlement ground displacement map for the scenario M7.0 Wasatch
fault earthquake is presented in Figure 8-7 and the probabilistic-based maps are presented in
Figures 8-8 and 8-9. These maps are useful in identifying areas of high ground displacement
potential and areas where site-specific geotechnical investigation and/or liquefaction mitigation
are warranted.

The 85 percent non-exceedance criterion used in the development of the scenario map and the
median displacements considered in the development of the probabilistic maps represent the
appropriate level of conservatism required for the proper implementation of the maps as
recommended by consensus of the Utah Liquefaction Advisory Group (personal communications,
February 11, 2009 and February 8, 2010). If a different degree of conservatism is requested by
the end-user of a respective jurisdiction, the maps can be easily and quickly altered to reflect
modified criteria. For example, a higher or lower non-exceedance criterion could be used to
create a more-conservative or less-conservative map, respectively. However, it is recommended
that the same map development methods be used for grouping and categorizing individual
geologic units. As previously mentioned, additional details and examples of statistical hazard
category assessments are included in Appendix C.
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Figure 8-7 Liquefaction-induced ground settlement hazard for the Salt Lake Valley, Utah for a M7.0
scenario earthquake on the Salt Lake segment of the Wasatch fault and 85 percent non-exceedance
probability threshold
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Figure 8-8 Liquefaction-induced ground settlement hazard in the Salt Lake Valley based on the PGA
associated with a 2 percent probability of exceedance in 50 years
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Figure 8-9 Liquefaction-induced ground settlement hazard in the Salt Lake Valley based on the PGA
associated with a 10 percent probability of exceedance in 50 years
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9 Conclusions

The maps presented herein are the first liquefaction-induced ground failure maps developed in
Utah from an extensive geotechnical database that complements established geological mapping.
The maps were developed for a M7.0 event on the Wasatch fault and two probabilistic-based
events. The results of the hazard calculations suggest that increased lateral spread and ground
settlement hazard exists in the central part of the valley along and near the Jordan River and in the
northern eastern part of the valley. The increased hazard in these areas is due to the presence of
young, relatively loose granular deposits and potentially shallow groundwater. The surficial
geology in these areas predominantly consists of recent alluvial/river/stream/lake deposits.

In general, the M7.0 scenario maps, which are based on an approximate 15 percent exceedance
probability for ground displacement, show higher hazard than the probabilistic-based scenario
maps. In addition to non-exceedance criteria, other differences in the displacement estimates are
attributed to variations in the PGA values used in developing the maps. Specifically, the M7.0
scenario event maps use PGA estimates from Wong et al. (2002) which are generally higher than
the PGA estimates obtained from the USGS National Seismic Hazard Mapping Project (Petersen
et al., 2008) for the 2 and 10 percent probabilities of exceedance in 50 years events.

The M7.0 scenario event maps are the preferred maps for preliminary planning purposes because
they have been developed for the characteristic earthquake on the Salt Lake City segment of the
Wasatch fault, and because they are conservative due to their approximate 15 percent exceedance
probability for ground displacement when compared with the median displacement value used in
developing the probabilistic-based maps.

However, some agencies such as UDOT, implement probabilistic-based events in their design
procedures. For critical or essential UDOT structures (i.e., lifeline bridges, overpass structures
and adjacent retaining walls), the 2 percent probability of exceedance in 50 years hazard maps are
more useful because the input PGA values (which represent a 2,475-year return period) closely
approximate the 3 percent probability of exceedance in 75 years (2,462-year return period) PGA
required by UDOT (UDOT, 2009).

The two probabilistic events included in this report are for a 2,475-year return period and a 475-
year return period (2 percent probability of exceedance in 50 years and 10 percent probability of
exceedance in 50 years, respectively). However, for the design of normal structures (e.g.,
highway retaining walls that do not impact a critical or essential structure), UDOT has recently
adopted the American Association of State Highway and Transportation Officials (AASHTO,
2009) seismic design provisions which are based on an approximate 1,000-year return period.
Thus, it may be advantageous to develop additional probabilistic-based ground failure hazard
maps. It is recommended that additional maps be developed following the analysis methods and
map development methods for grouping and categorizing individual geologic units detailed
herein.

Lastly, it is hoped that this series of displacement-based liquefaction ground failure maps will
better aid in identifying seismic hazard and risk. Because the maps are displacement based, they
better represent the potential damage to built-environment than previously published liquefaction
maps.
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APPENDIX A - Database summary

The ArcGIS® geotechnical database used in this project contains 963 boreholes located in the
Salt Lake Valley. Because the liquefaction hazard maps are based on established geological
mapping, efforts were made to collect subsurface data from all major geological units within the
valley. Table 3 shows the borehole identification number, project name, project location, date
drilled (if available) and the respective surficial geologic unit for each borehole. This information
can be cross-referenced to the tables in Appendix D (Tables 9 through 32) where the calculated
liquefaction-induced ground displacements are listed by borehole identification number.
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Table 3

ArcGIS® Database Borehole Identification Information

Borehole 1D g Project Date of Geologie
Number Fropos Naue Locatio/Address  Exploration _ Unit
SLCO- Sam Park Reservoir
| Improvensnts 3107 S3300E Nse7 Qaf2
2 SLCO- Bennett Oflice 3362 S. Main St 3171997 Qlbpm
3 SLCO- Bennett Office 3362 S. Main St 31711997 Qlbpm
3 SLCO- Salt Lake County/Jail Complex 881 W 3300 S 2728/1996 Qal2
SLCO- Granite School Dist-Magna
2
Elementary 8500 W 31008 122001997 Qafy
SLOO- White Farm Village Sub 8003 W 2700 S 411999 Qafy
SLCO- US West Magna Building o
Addition 2662 S 9040 W 62872000 Qafy
SLCO- Albertson’s A-Express No.
8 0363-11AI 890 E 33008 1OV20/1998 Qlaly
9 SLCO- Magna Jiffy Lube 34487200 W 2/21/2000 Qlbpm
10 SLCO-Bud Bailey 3530 S Mam St 3/27/1995 Qlbpm
SLCO- Michael Menlove
11 Office/Ward Building 35558 700W 12/18/1997 Qal2
12 SLCO- Alpha Trucking 1900 N Redwood Rd &10/1999 Qall
13 SLCO-Proposed Building Addition 1805 W 500 S 3121999  Qaly
SLCO-Sorensen Technology Park- s 1
14 Lots 20 and 21 1130 S 3800 W 6/26/1996 Qlaly
15 SLCO-Almond Street condominnuns 255N, Almond St 8/21/1996 Qaf2
16 SLCO-Umon Paaific 100 S 400 W 5/1/6462 Qlaly
17 SLCO- Proposed Office Warehouse 1850 S Freemont Dnive  10/6/1997 Qaly
18 SLCO- Praztek Partner 2100 S 4600 W 5/21991 Qlaly
19 SLCO- Praztek Pariner 1300 S 5600 W 5/8/1991 Qlaly
20 SLCO- American Plaza 300 S Main St Qal2
21 SLCO- Proposed Warehouse 46 S 1900 W Qaly
2 SEOQ- LA P‘.‘rb_'x'iu"'“'“ W 3875 S 3800 B 1231991  Qafb
23 SLCO- SLC Cell Tower 2301 W4805 S 12/18/1990 Qlbpm
24 SO0 D“”“’Ft’:ﬂ;; &Production 1308 S Riverboat D~ 131992 Qlbpm
25 SLCO- Becstrand & Associates. 00 v:;’;‘;’;;;‘“ Dr lingnesel Qaly
26 SLCO- Park "N Fly 1950 W 500 S 127/1998 Qaly
27 DATS Trucking Inc Freight Terminal 2800 W 500 S 4221998 Qlaly
SLCO- Salt Lake Int Center " -
28 Liguefaction Sty Plat 12 Lot 4 9/2/1997 Qlaly
29 SLCO- Westside Dixon Development 159W 3008 10/24/1997 Qlaly
SLCO- Hardman, Nomman F Cell "
30 Comm. Facility T462 W 2820 S 7/26/1991 Qlaly
3l SLCO- Proposed Subdivision 3411 ST00B 571997  Qlbpm
SLCO- KESSLER. AL & SONS
> S 7
3 Dwelling Orcco 3454 S SO0 E 11/18/199 Qlbpg
33 SLCO- Joe Colosimo PUD 3362S1100E 210711999 Qlaly
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Table 3 Continued
Borehole 1D : Project Date of Geologic
Number Proect Nema Location/Address  Exploration Uit
31 SBI- Salt Palace Expansion 200 S West Temple . 1/181999 Qaf2
35 SRR w‘;“ mmmtiotions 2600 W 4700 S 511992 Qlbpg
36 SLOO- Superwash 4300 S Redwood Rd 8191992 Qal2
37 SLCO-SLC Corp Water Tank 45008 2700 E 8/11/1998 Qaf2
38 SLCO- Robert Meyer Jay Sample PUD 0> IF orstCreek 5101099 Qibg
295
39 SLCO- SLCO Fire Station S S(awss“‘“mh Brvd  ion998 Qe
40 SLOO- Kim Lamoreaux 2200 East 8200 South /81992 Qalp
41 SLCO- Hercules 4797 SNTOW QTaf
SLCO-Metropolitan Water District .
2 ) 2
42 3 tor Buildi 9000 S. Damish Rd 8231996 Qaf2
43 SLODBusine RS::”“ \Parment 201 S Highland Dr Qes
4y~ SROTume R“"Uni't':““‘ Apartment 251 S Highland Dr Qlpe
45 SLCO-Duaine RasmU“it ;ssen Apartment 7701 § Highland Dr Qlbg
R
g~ SHOODumeRicuten Apartment 7701’8 Hightand Dr Qlbg
7 SLCO- Granite Dist/Keith Bradshaw 3650 S. Montclaire St 1217/1998  Qlbps
48 SLC0- Davencourt PUD 4100 8 2200 W 2181996 Qal2
49 SLCO-Valley View Condomirmums 1850 E 3900 S 3151996 Qlbpm
50 UGS- East High School 840 S 1300 E 5171990  Qlbpm
51 UGS- Highland High School 21668 1700 E 5251990  Qlpg
2 UGS West High School 241 W 300N 5301990  Qaf?
53 UGS- Canyon View Park Subdivision Kemnedy Drive 3191985 Qlbg
UGS- Downhole Seismic Shear Wave ~
54 Survey at IHC WVC, UT 2800 S 4600 W 4231997 Qly
UGS- Soils Investigation High Rise = - :
55 Elderly Compler 2100 S State St 9191972 Qlaly
UGS-Sail Foundation Investigation for 400 N State Office
5 Emergency Op Center Building /1% Qlbpg
UGS-Soil Foundation Report Sowh
57 Tenple Cen SSOE South Temple 10191979 Qmis
UGS-Geotechnical Investigation- : ] y
58 i i Pt 3200 W Parkway Blvd ~ 3/2/1994 Qlaly
UGS- Foundation Inv. LDS Hospital .,
59 Parking Lot (R-H) B Street & Sth Ave 3720011987 Qlpg
60 UDOT- 33rd South Over I-415 33d Southand 1215 117101966  Qlbm
61 UDOT- Saltair to Airport 3600 W 1-80 61/1973 Qlaly
62 UDOT- Saltair to Airport 7200 W I-80 3NN1972 Qlaly
63 CROR=EE0 g:w\:nmw?nrky'a 900 E 1-80 521193  Qlaly
64 UDOT- Salt Lake City Belt Route 3500 S & 1-215 11271961  Qlaly
65 UDOT- Salt Lake City Belt Route 2700 S & 1215 12/1/1961 Qaly
66 UDOT- Salt Lake City Belt Route  Califomin Ave & 1215 12/4/1961 Qall
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Table 3 Continued
Borehole 1D : Project Date of Geologic
Number Projoct Name Location/Address Exploration Unst
67 UDOT- Salt Lake City Belt Route 6th N & 1-215 107571961 Qaly
68 UDOT- Salt Lake City Belt Route 17th N &I-215 10/16/1961 Qall
iy 4
69 UDOT-SaltLake City BeliRoute = Cpc @ 1011061 Qlaly
72 UDOT- Salt Lake City Belt Route 2~ Ns“'hl of3%h /61961 Qalp
73 UDOT- Salt Lake City Belt Route =215 & 39008 11/119%61 Qalp
74 UDOT- Salt Lake City Belt Route 1215 & 4500 S 10/31/1961 Qlbg
UGS- Air Traffic Control Tower and
75 Base Building 1200 N 4000 W 71/1994 Qall
76 UGS-SLC Water Reclamation Plant 1700 N 200 W 17171990 Qlbpm
19, UOS-Conter s‘f&;‘:“'ﬁe Foundation  ovynay Ave 111251992 Qly
UGS-Reliance Warchouse & Office
78 Building 1730 S 4370 W 5/17/1980 Qlaly
79 UGS- UEM 4 Property 1030 W 31108 9/25/1996 Qall
UGS- Proposed Hotel Complex for ;
80 Siaaié O Compaty 550 S Main Street 10/25/1995 Qlaly
UGS- Canyon Road Apartments Soil 5 -
81 Investigation 2nd Ave Canyon Rd 1/1/1972 Qaf2
UGS-Fleming Foods Warehouse
"
82 Addition 2205 W 1500 S 11/1/1994 Qaly
83 SLCO- Pleasant Green Subdivision 7306 W3100S Qlbpm
84 SLCO- Copper Mountan Estates 8650 W 3500 S Qlbpe
85 SLCO- 811 Housing Project 7986 W 3500 S 1/18/1996 Qibps
86 SLCC- Lambert Auto 398 E 33008 8121996 Qlbpm
7 SLCO- Michael's Mill Subdivision SO0 E3465S 7/31/1997 Qilaly
88 SLOO- Ensign Development Inc 7451 W2820S 11741996 Qlpg
SLCO- Ruseler Multi-Family
89 Devealopment 3504 S300E Qlbpm
90 UGS- American Plaza 4&5 300 S Main St 924/1980 Qaf2
UDOT- 21rst So. Freeway 6th Westto
91 Tonnty 2100 S Redwood Rd Qaly
UDOT-1-80 9th West to SL Airport .
92 Fourdation Investigation Jordan River [-80 Qall
UDOT-[-80 Sth West to SL Airport
93 Foudidion Tvatmitan 34th West [-80 Qlaly
UDOT-1-80 9th West to SL Airport .
C Fendation Tavestigation BikosdT o
95 SLCO- Amen Exist Seminary 3328 SSOOE Qialy
UGS-Utah State Fargrounds ; " >
96 Foundation Investigation 1200 W 300N 2/3/1981 Qal2
TIGS- Soils Investigation for the o :
97 Propased College Innt SLC, U 100S 1300 E 12/14/1996 Qaf2
o8 UGS- Soil & Foundation Investigation Wakara Way 10/24/1974 i

Terra Tek Ressarch Fae
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Table 3 Continued
Borehole 1D : Project Date of Geologic
Nurcber Prcpace Negue Locstion/Addess:  Bxplorstion Uit
99 UGS-Sotls Investigation for Fuel Op  F and E St 8th and 9th Qall
Facility UT Air National Streets SL Airport
UGS- Soils & Foundation [nvestigation
100 Arico High Rise Strusct 146 S Lincoln Ave 721/1980 Quf2
o VO FarthShe tnvestigation Eosign. 1 30p Ave M S311977  Qltg
102 UG S0 Grand Sah Lake Mall S600 W 700 S Qlaly
103 UGS- Foundation Investigation Tower  Mouth of Emigration i
Apartment Building No 2 Canyon Qa
UGS- S&F Investigation for LDS ; o
104 Church Printing Building 1700 S Industiial Rd 2/13/1986 Qaly
Site Characterization Report for Kennecott Tailings 4
105 Tailines Im R I S 11/13/1990 Qlaly
Site Characterization Report for Kennecott Tailings "
106 Taitings Im W = A 11/15/1990 Qilaly
Site Chamacterization Report for Kennecott Tailings
L Tailings Impoundment Tmpoundment Nz Qly
Site Charactenzation Report for Kennecott Tailings 5
e Tailings Impoundment Impoundment 12195,  'Quy
Site Chamctenzation Report for Kemnnecott Tailings
e Tailings Impoundment Impoundment 121099 'Qly
Site Characterization Report for Kennecott Tailings -
HO Tailings Impoundment Impoundment Vi1 Qlaly
Site Characterization Report for Kennecott Tailings
m e R Rl 12171990  Qlaly
Site Charactenization Report for Kennecott Tailings
Wz Tailings Impoundment Impoundment e
Site Characterization Report for Kennecott Tailings 3 =
Lo Tailings Impoundment Impoundment LN Qlaly
134 UDOT 15 13th South 115 13th South 4241996 Qall
135 UDOT 115 13th South 115 13th South 4231996 Qall
136 UDOT 115 13th South 115 13th South 7/8/1996 Qall
137 UDOT [15 13th South 115 13th South 4/25/1996 Qall
138 UDOT 115 13th South 115 13th South 426/1996 Qall
139 UDOT 115 13th South 115 13th South 5/2/1996 Qall
140 UDOT 115 13th South 115 13th South 5/3/1996 Qall
141 UDOT 115 13th South 115 13th South 5/6/1996 Qall
142 UDOT 115 13th South 115 13th South 5771996 Qall
143 UDOT 115 13th South [15 13th South 571996 Qall
144 UDOT 115 13th South 115 13th South 4/28/1996 Qall
145 UDOT 115 13th South 115 13th South 4/23/1996 Qall
146 UDOT 115 13th South 115 13th South 3/29/1996 Qall
147 UDOT 115 13th South [ 15 13th South 4/30/11996 Qall
148 UDOT 115 13th South 115 13th South 47251996 Qall
149 UDOT 115 13th South 115 13th South 430/11996 Qall
150 UDOT 15 13th South 115 13th South 51/1996 Qall
151 UDOT 115 13th South 115 13th South 5/21996 Qall
152 UDOT 115 13th South 115 13th South 521996 Qall
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Table 3 Continued
Borehole 1D 3 Project Date of Geologic
Number Project Nanio Location/Address  Exploration Uit
153 UDOT 115 13th South 115 13th South 47261996 Qall
154 UDOT 115 13th South 115 13th South 6/12/1996 Qall
172 UDOT 115 24th South Section 11524008 3/18/1996 Qall
173 UDOT 115 24th South Section 11524008 372011996 Qall
174 UDOT 115 24th South Section 11524008 431996 Qall
175 UDOT 115 24th South Section 11524008 3/26/1996 Qlaly
176 UDOT 115 24th South Section 11524008 3/29/1996 Qlaly
177 UDOT 115 24th South Section 1152400S 3/28/1996 Qlaly
178 UDOT 115 24th South Section 11524008 3/25/1996 Qall
179 UDOT 115 24th South Section 11524008 3/25/1996 Qall
180 UDOT 115 24th South Section 11524008 3/22/1996 Qall
181 UDOT 115 24th South Section 11524008 S5/1996 Qall
182 UDOT 115 24th South Section 11524008 5/7/1996 Qall
183 UDOT 115 24th South Section 11524008 4/2/1996 Qall
184 UDOT 115 24th South Section 11524008 3671996 Qall
IRS UDOT 115 24th South Section 11524008 4/1/1996 Qall
186 UDOT 115 24th South Section 11524008 421996 Qall
187 UDOT 115 24th South Section 11524008 441996 Qall
188 UDOT 115 24th South Section 11524008 4/3/1996 Qall
189 UDOT 115 24th South Section 11524008 491996 Qall
190 UDOT 115 24th South Section 11524008 A10/1996 Qall
191 UDOT 115 24th South Section 11524008 4121996 Qall
192 UDOT 115 24th South Section 11524008 4/11/1996 Qall
193 UDOT 115 24th South Section 11524008 4151996 Qall
194 UDOT 115 24th South Section 11524008 418/1996 Qall
195 UDOT 115 24th South Section 11524008 3/26/1996 Qall
196 UDOT I15 24th South Section 11524008 372001996 Qall
197 UDOT 115 24th South Section 11524008 /81996 Qall
198 UDOT 115 24th South Section 11524008 3281996 Qall
199 UDOT 115 24th South Section 11524008 37271996 Qall
200 UDOT I15 24th South Section 11524008 321199 Qall
201 UDOT 115 24th South Section 11524008 4241996 Qall
202 UDOT 115 24th South Section 11524008 4241996 Qall
203 UDOT 115 24th South Section 1152400 S 3/18/1996 Qall
204 UDOT 115 24th South Section 11524008 5131996 Qall
205 UDOT 11 5 24th South Section 11524008 3251996 Qall
206 UDOT 115 24th South Section 11524008 3/26/1996 Qall
207 UDOT 115 24th South Section 11524008 3/22/1996 Qall
208 UDOT 115 24th South Section 11524008 3/26/1996 Qall
209 UDOT 115 24th South Section 11524008 491996 Qall
210 UDOT 113 24th South Section 11524008 4/9/1996 Qall
211 UDOT 1135 24th South Section 11524008 491996 Qall
212 UDOT 115 24th South Section 1152400 S 4/5/1996 Qall
213 UDOT 115 24th South Section 11524008 4/81996 Qall
214 UDOT 115 24th South Section 11524008 4221996 Qall
215 UDOT 115 24th South Section 11524008 416/1996 Qall
216 UDOT 115 24th South Section 11524008 4/15/1996 Qall
217 UDOT 115 24th South Section 11524008 4161996 Qall
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Table 3 Continued
Borehole 1D 3 Project Date of Geologic

Number Project Nanio Location/Address  Exploration Uit
218 UDOT 115 24th South Section 11524008 4191996 Qall
219 UDOT 115 24th South Section 11524008 4161996 Qall
220 UDOT 115 24th South Section 11524008 4181996 Qall
221 UDOT 115 24th South Section 11524008 5/10/1996 Qlaly
22 UDOT 115 24th South Section 11524008 411996 Qall
223 UDOT 115 24th South Section 11524008 6/10/1996 Qall
224 UDOT 115 24th South Section 11524008 4171996 Qall
225 UDOT 115 24th South Section 1152400S 5/91996 Qall
226 UDOT 115 24th South Section 11524008 5131996 Qall
227 UDOT 115 24th South Section 11524008 4/41996 Qall
228 UDOT 115 24th South Section 11524008 5/3/1996 Qall
229 UDOT 115 24th South Section 11524008 431996 Qall
230 UDOT 115 24th South Section 11524008 4111996 Qall
231 UDOT 115 24th South Section 11524008 481996 Qall
232 UDOT 115 24th South Section 11524008 4/29/1996 Qall
233 UDOT 115 24th South Section 11524008 472911996 Qall
234 UDOT 115 24th South Section 11524008 711196 Qall
235 UDOT 115 24th South Section 11524008 7111996 Qall
236 UDOT 115 24th South Section 11524008 4111996 Qall
237 UDOT 115 24th South Section 11524008 5141996 Qall
238 UDOT 115 24th South Section 11524008 3211996 Qlaly
239 UDOT 115 24th South Section 11524008 5/6/1996 Qall
240 UDOT 115 24th South Section 11524008 4/22/1996 Qall
241 UDOT 115 24th South Section 11524008 4161996 Qlaly
277 I-15 Corridor Reconstruction [-15 4500 South 5/21/1996 Qall
278 1-15 Corndor Reconstruction 1-15 4500 South 521/1996 Qlbpm
279 [-15 Comdor Reconstruction [-15 4500 South 5721/1996 Qall
2R0 1-15 Cornidor Recomstruction [-15 4500 South 6171996 Qall
281 [-15 Corridor Reconstruction [-15 4500 South 522/1996 Qall
282 1-15 Corndor Reconstruction 1-15 4500 South 5023/1996 Qall
283 [-15 Corndor Reconstruction [-15 4500 South 5/16/1996 Qall
2R84 [-15 Corridor Reconstruction 1-15 4500 South 6/4'1996 Qall
285 [-15 Corndor Reconstruction 1-15 4500 South 5728/1996 Qall
286 [-15 Comdor Recomnstruction [-15 4500 South 714/1996 Qall
287 [-15 Corndor Reconstruction [-15 4500 South 7141996 Qall
28R I-15 Cornidor Reconstruction 1-15 4500 South 5/22/1996 Qlbpm
289 [-15 Comdor Reconstruction [-15 4500 South 5/23/1996 Qall
290 [-15 Corndor Recomstruction 1-15 4500 South 6'11/1996 Qall
201 I-15 Corndor Reconstruction [-15 4500 South 5/29/1996 Qall
292 115 Corridor Reconstruction 1-15 4500 South 5221996 Qlbpm
203 1-15 Corndor Reconstruction 1-15 4500 South 5/23/1996 Qall
264 [-15 Corndor Reconstruction [-15 4500 South &'17/1996 Qlbpm
295 [-15 Corridor Reconstruction [-15 4500 South 6171996 Qall
296 [-15 Corridor Reconstruction [-15 4500 South 6171996 Qall
297 1-15 Cornidor Reconstruction [-15 4500 South 5221996 Qall
208 I-15 Corndor Recorstruction [-15 4500 South 5181996 Qall
299 I-15 Corndor Reconstruction [-15 4500 South 528/1996 Qall
300 I-15 Corndor Reconstruction [-15 4500 South 5728/1996 Qall
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Table 3 Continued
Borehole 1D 3 Project Date of Geologic
Number Project Nanao Location/Address _ Exploration _ Unit
30 [-15 Corndor Reconstruction [-15 4500 South 6/31996 Qall
302 1-15 Cornidor Reconstruction [-15 4500 South 141996 QIbpm
303 I-15 Corndor Reconstruction [-15 4500 South 6/14/1996 Qall
304 [-15 Corridor Reconstruction [-15 4500 South 6/3'1996 Qal2
305 [-15 Corridor Reconstruction 1-15 4500 South 6/31996 Qal2
306 I-15 Corndor Reconstruction 1-15 4500 South 6/14/1996 Qall
7 [-15 Corridor Reconstruction 1-15 4500 South 7/14/1996 all
308 [-15 Cornidor Recomstruction 1-15 4500 South 7141996 Qai2
309 [-15 Cormndor Reconstruction [-15 7200 South 4191996 Qlbpm
310 [-15 Corndor Reconstruction 1-15 7200 South 4/15/1996 Qlbpm
311 [-15 Corndor Reconstruction 1-15 7200 South 47221996 Qlbpm
312 [-15 Corndor Reconstruction [-15 7200 South 4161996 Qlbpm
313 [-15 Corndor Reconstruction [-15 7200 South 423/1996 Qlbpm
314 [-15 Corndor Reconstruction 1-15 7200 South 4161996 Qlbpm
315 I-15 Cornidor Reconstruction [-15 7200 South 4241996 Qlbpm
316 [-15 Cornidor Reconstruction 1-15 7200 South 4730611996 Qlbpm
317 [-15 Cornidor Reconstruction [-15 7200 South 4171996 Qlbpm
318 [-15 Cornidor Reconstruction 1-15 7200 South TR1996 Qlbpm
319 [-135 Corndor Reconstruction [-13 7200 South 4171996 Qlbpm
320 [-15 Corridor Reconstruction [-15 7200 South 7/91996 Qlbpm
321 [-15 Corndor Reconstruction [-15 7200 South 416/1996 Qlbpm
322 1-15 Cornidor Reconstruction 1-15 7200 South T/91996 Qlbpm
323 [-15 Comdor Reconstruction [-15 7200 South Y16/1996 Qlbpm
324 1-15 Cormidor Reconstruction 1-15 7200 South 4161996 Qlbpm
325 [-15 Corndor Reconstruction [-15 7200 South 4181996 Qlbpm
326 1-15 Cormdor Reconstruction 1-15 7200 South 418/1996 Qlbpm
327 [-15 Comdor Reconstruction [-15 7200 South 4171996 Qlbpm
328 1-15 Corridor Recomstruction 1-15 7200 South 4171996 Qlbpm
329 I-15 Corridor Reconstruction [-15 7200 South 4301996 Qlbpm
330 1-15 Corndor Reconstruction 1-15 7200 South 4/18/1996 Qall
331 [-15 Cornidor Reconstruction [-15 7200 South 43001996 QIbpm
332 I-15 Corridor Reconstruction 1-15 7200 South 4181996 Qlbpm
333 [-15 Cornidor Reconstruction [-15 7200 South 4181996 Qlbpm
334 [-15 Comdor Recomnstruction [-15 7200 South 4181996 Qlbpm
335 [-15 Cormndor Reconstruction [-15 7200 South 5/6/1996 Qlbpm
336 I-15 Cornidor Reconstruction 1-15 7200 South 5/3/1996 Qlbpm
337 [-15 Comdor Reconstruction [-15 7200 South 5/3/1996 Qlbpm
338 [-15 Corndor Reconstruction 1-15 7200 South 5/6/1996 Qlbpm
339 [-15 Corndor Reconstruction [-15 7200 South 5771996 Qlbpm
340 1-15 Corridor Reconstruction 1-15 7200 South 5/8/1996 QIbpm
341 1-15 Corndor Reconstruction 1-15 7200 South 581996 Qlbpm
342 [-15 Corndor Reconstruction [-15 7200 South 381996 Qlbpm
343 [-15 Corridor Reconstruction [-15 7200 South 5/10/1996 Qlbpm
344 [-15 Corridor Reconstruction [-15 7200 South 5/91996 QIbpm
345 [-15 Corridor Reconstruction 1-15 7200 South 5/1/1996 Qlbpm
346 [-15 Corndor Reconstruction [-15 7200 South 5/6/1996 Qlbpm
347 [-15 Corndor Reconstruction [-15 7200 South 5/21996 Qal2
348 I-15 Cormndor Reconstruction [-15 7200 South 521996 Qal2
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Table 3 Continued
Borehole 1D = e Project Date of Geologic
Number Picgas o Location/Address ___ Exploration ___ Unit
349 [-15 Corndor Reconstruction [-15 7200 South 5/3/1996 Qal2
350 [-15 Corridor Reconstruction [-15 7200 South 5/2/1996 Qal2
351 1-15 Corndor Reconstruction 1-15 7200 South 51/1996 Qal2
352 [-15 Cornidor Reconstruction [-15 7200 South 51/19%6 Qal2
353 [-15 Corrnidor Reconstruction 1-15 7200 South 511996 Qal2
354 [-15 Corndor Recorstruction 7200 South Interstate 15 5/12/1996 Qlbpm
355 1-15 Corndor Reconstruction 7200 South Interstate 15 5/11/1996 Qlbpm
356 [-15 Corndor Reconstruction 7200 South Interstate 15 5/13/1996 Qlbpm
357 1-15 Corridor Reconstruction 7200 South Interstate 15 5/15/1996 Qlbpm
358 [-15 Comidor Reconstruction 7200 South Interstate 15 5/16/1996 Qlbpm
359 [-15 Corndor Recomstruction 7200 South Interstate 15 7221996 Qlbpm
360 [-15 Corndor Reconstruction 7200 South Interstate 15 7/16/1996 Qlbpm
361 I-15 Corridor Reconstruction 7200 South Interstate 15 7/16/1996 Qlbpm
362 [-15 Cornidor Reconstruction 7200 South Intesstate 15 620/1996 Qlbpm
363 [-15 Corndor Reconstruction 7200 South Interstate 15 7/16/1996 Qlbpm
364 [-15 Cormidor Reconstruction 7200 South Interstate 15 7/17/1996 Qlbpm
365 [-15 Cormndor Reconstruction 7200 South Interstate 15 6/13/1996 Qlbpm
366 [-15 Comdor Reconstruction 7200 South Interstate 15 6/12/1996 Qlbpm
367 [-15 Cornidor Recomstruction 7200 South Interstate 15 6/81996 Qall
368 [-15 Corndor Recomstruction 7200 South Interstate 15 6/1(¥1996 Qall
369 [-15 Corndor Reconstruction 7200 South Interstate 15 &/11/1996 Qall
370 [-15 Cornidor Reconstruction 7200 South Interstate 15 &/19/1996 Qlbpm
37 115 Corndor Reconstruction 7200 South Interstate 15 62001996 Qal2
372 1-15 Corndor Reconstruction 7200 South Interstate 15 6141996 Qall
373 [-15 Corndor Reconstruction 7200 South Interstate 15 7/23/1996 Qall
374 [-15 Corridor Reconstruction 7200 South Interstate 15 6171996 Qall
375 [-15 Corndor Reconstruction 7200 South Interstate 15 6/15/1996 Qall
376 1-15 Corndor Reconstruction 7200 South Interstate 15 6/15/1996 Qall
377 [-15 Carmidor Reconstruction 7200 South Interstate 15 6/19/1996 Qlbpm
378 1-15 Corridor Reconstruction 7200 South Interstate 15 6/18/1996 Qlbpm
379 I-15 Corndor Reconstruction 7200 South Interstate 15 5/20/1996 Qal2
380 [-15 Corndor Reconstruction 7200 South Interstate 15 5/21/1996 Qal2
3Rl I-15 Cornidor Reconstruction 7200 South Interstate 15 7/13/1996 Qlbpm
382 I-15 Corridor Reconstruction 7200 South Interstate 15 7/14/1996 Qlbpm
383 1-15 Cormndor Reconstruction 7200 South Interstate 15 6/6'1996 Qlbpm
384 1-15 Cormndor Reconstruction 7200 South Interstate 15 6/6'1996 Qall
385 [-15 Cormidor Reconstruction 7200 South Interstate 15 6251996 Qall
386 [-15 Corndor Recomstruction 7200 South Interstate 15 791996 Qall
7 [-15 Corndor Reconstruction 7200 South Interstate 15 71071996 Qall
388 [-15 Comndor Reconstruction 7200 South Interstate 15 6/25/1996 Qall
3R89 [-15 Cornidor Reconstruction 7200 South Interstate 15 7/1(¥1996 Qlbpm
390 [-15 Corridor Recomstruction 7200 South Interstate 15 7/11/1996 Qlbpm
391 I-15 Corridor Reconstruction 7200 South Interstate 15 626/1996 Qlbpm
392 [-15 Cornidor Reconstruction 7200 South Interstate 15 627/1996 Qlbpm
393 [-15 Cornidor Reconstruction 7200 South Interstate 15 7/5/1996 Qlbpm
394 [-15 Cornidor Reconstruction 7200 South Interstate 15 7/3/1996 Qlbpm
395 1-15 Corridor Reconstruction 7200 South Interstate 15 7/6/1996 Qlbpm
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Borehole 1D : Project Date of Geologic
Number Bryect diae Location/Address ___ Exploration ___ Unit
396 [-15 Corridor Reconstruction 7200 South Interstate 15 7/1/1996 Qlbpm
397 [-15 Corridor Recorstruction 7200 South Interstate 15 7/5/1996 Qlbpm
398 I-15 Cornidor Reconstruction 7200 South Interstate 15 6/29/1996 Qlbpm
399 [-15 Corridor Reconstruction 7200 South Interstate 15 6/29/1996 Qlbopm
400 [-15 Cornidor Reconstruction 7200 South Interstate 15 6/28/1996 Qlbpm
4o [-15 Cormndor Reconstruction 7200 South Interstate 15 6/28/1996 Qlbpm
402 I-15 Corndor Reconstruction 7200 South Interstate 15 628/1996 Qlbpm
403 [-15 Corndor Reconstruction 7200 South Interstate 15 7/3/1996 Qlbpm
404 I-15 Comdor Reconstruction 7200 South Interstate 15~ 7251996 Qlbpm
405 [-15 Corndor Reconstruction 7200 South Interstate 15 4191996 Qlbpm
406 [-15 Corndor Reconstruction 7200 South Interstate 15 4/22/1996 Qlbpm
7 [-15 Corndor Reconstruction 7200 South Interstate 15 423/1996 Qlbpm
408 [-15 Corridor Reconstruction 7200 South Interstate 15 4/24/1996 Qlbpm
409 [-15 Corndor Reconstruction 7200 South Interstate 15 4/25/1996 Qlbpm
410 [-15 Cornidor Reconstruction 7200 South Interstate 15 7/23/1996 Qlbpm
11 [-15 Corridor Reconstruction 7200 South Interstate 15 4/29/1996 Qlbpm
412 [-15 Corndor Reconstruction 7200 South Interstate 15 4/27/1996 Qlbpm
N3 1-15 Corridor Reconstruction 7200 South Interstate 15 7/24/1996 Qlbpm
414 [-15 Corndor Reconstruction 7200 South Interstate 15 4726/1996 Qlbpm
415 1-15 Corndor Reconstruction 7200 South Interstate 15 5/17/1996 Qlbpm
16 [-15 Comdor Reconstruction 7200 South Interstate 15 5/.29/1996 Qlbpm
a7 1-15 Carnidor Recomstruction 7200 South Interstate 15 5/27/1996 Qlbpm
AL [-15 Corndor Reconstruction 7200 South Interstate 15 5/18/1996 Qlbpm
419 1-15 Corndor Reconstruction 7200 South Interstate 15 7/2/1996 Qlbpm
420 [-15 Comdor Reconstruction 7200 South Interstate 15 7/1/1996 Qlbpm
421 I-15 Carridor Reconstruction 7200 South Interstate 15 7/61996 Qlbpm
422 [-15 Corridor Recomstruction 7200 South Interstate 15 7/22/1996 Qlbpm
423 [-15 Corndor Reconstruction 7200 South Interstate 15 6/26/1996 Qlbpm
424 I-15 Cornidor Reconstruction 7200 South Interstate 15 7/2/1996 Qlbpm
425 I-15 Cornidor Reconstruction 7200 South Interstate 15 7/1/1996 Qlbpm
426 [-15 Corridor Recomstruction 7200 South Interstate 15 7/11/1996 Qlbpm
427 [-15 Corndor Reconstruction 7200 South Interstate 15 7/25/1996 Qlbpm
428 [-15 Corndor Reconstruction 7200 South Interstate 15 7/81996 Qlbpm
429 [-15 Corndor Recomstruction 7200 South Interstate 15 7/12/1996 Qall
430 I-15 Comidor Reconstruction 7200 South Interstate 15 7/28/1996 Qall
431 [-15 Comdor Reconstruction 7200 South Interstate 15 624/1996 Qall
432 [-15 Corndor Reconstruction 7200 South Interstate 15 6/11/1996 Qall
433 [-15 Cornidor Reconstruction 7200 South Interstate 15 7/2001 996 Qall
434 [-15 Corridor Reconstruction 7200 South Interstate 15 7/21/1996 Qail
435 [-15 Cornidor Reconstruction 7200 South Interstate 15 5/31/1996 Qall
436 [-15 Corndor Reconstruction 7200 South Interstate 13 5/29/1996 Qall
437 [-15 Corndor Reconstruction 7200 South Interstate 15 6/1/1996 Qlbpm
438 [-15 Corridor Reconstruction 7200 South Interstate 15 5/25/1996 Qlbpm
439 [-15 Cornidor Reconstruction 7200 South Interstate 15 7/26/1996 Qall
440 I-15 Corndor Reconstruction 7200 South Interstate 15 5221996 Qlbpm
441 [-15 Corndor Reconstruction 7200 South Interstate 15 5241996 Qlbpm
442 [-15 Comndor Recomstruction 7200 South Interstate 15 6/4/1996 Qlbpm
443 I-15 Corridor Recorstruction 7200 South Interstate 15 6/1/1996 Qlbpm
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P
e T15 Comidor Recomstraction 7200 South Interstate 15 631996 Qibpm
445 I-15 Corridor Reconstruction 7200 South Interstate 15~ 681996 Qlbpm
446 I-15 Comidor Reconstruction 7200 South Interstate 15 6/51996  Qlbpm
447 115 Corridor Reconstrction 7200 South Interstate 15 5231996 Qlbpm
418 I-15 Corridor Recomstruction 7200 South Interstate 15~ 6191996 Qall
&y 9 C%;i‘;ﬁ‘;‘mm?mm ¥ 600 South Interstate 15 421996 Qall
a0 M3 C“zg‘;‘sﬁ}:‘mmmm ¥ 600 SouthInterstate 15 421996  Qall
w3 C“:(‘:'S‘;‘;m”;:;mf““m * 600 SouthInterstate 15 4/31996  Qlaly
w62 3 C“:&?'S'::h“&mwm 4 600 SouthInterstate 15~ 430199  Qlaly
g5 I C“:;"Sﬁfh“;mi““m ¥ 600 South Interstate 15 4121996 Qlaly
w3 C“:gs]:;“l‘f:::'hi:‘;“‘im 4 600 South Interstate 15 5/1/1996 Qlaly
as I3 C“‘gggfstmmi“ﬁ“‘ ¥ 600 South Interstate 15~ 41571996 Qall
45 B C“g&?ﬁ&“:ﬂ";‘fm@wm“‘ % 600 South Interstate 15 4151996 Qall
w 3 C“’g‘;)“sﬁfhm;?“i“' ¥ 600 South Inerstate 15~ 5131996 Qall
g 3 C“&fsﬁ;ﬁm?wm 4 600 South Interstate 15~ 4291996 Qlaly
a0 P Cmgsﬁfh“xn"m:‘“m ¥ 600 South Interstate 15 4181996 Qlaly
an 5 Cm&fsﬁgﬁm?“im ¥ 600 SouthInterstate 15 41911996  Qlaly
42 B Cwsgﬁm?“ﬁm % 600 SouthInterstate 15 4/51996  Qlaly
a3 13 C“é‘;fsmﬁ‘:ﬂ“:mmm % 600 SouthInterstate 15 481996 Qlaly
474 VB C“gsﬁr"m;?“m % 600 South Interstate 15 41071996 Qall
s T8 Cm&fsﬁmmf‘”“" ¥ 600 South Interstate 15~ 41671996 Qlaly
g1 W ngsm“gmfwi“‘ ¥ 600 SouthInterstate 15 4151996  Qlaly
a7 M3 C““é&‘:’sl::hmim“‘ ¥ 600 SouthIntenstate 15 4111996 Qlaly
g P C““gmmmf“"“‘ ¥ 600 SouthInterstate 15 4171996 Qall
a9 I3 C“g(f&h”;;’;mmm 4 600 SouthInterstate 15 7181996 Qall
wo B C“gsmﬁzmd:“;”‘“‘ % 600 South Interstate 15 41041996 Qall
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R .
PREE Cﬁgsmmm‘;ﬁ;‘:’:“‘m ¥ 600 South Interstate 15~ 422199 Qall
g M5 Co'gg‘)’fsl::h“l“mi“‘ i"‘““‘ ¥ 600 South Interstate 15 4191996 Qall
g 3 C“g;‘)"sﬁmﬂ‘:mi“““‘ % 600 South Interstate 15~ 4221996  Qlaly
aga B C“gg‘;'slrfh“[‘fnmmm % 600 South Interstate 15~ 4231996 Qlaly
s P C“:g'sxmm?“m * 600 South Interstate 15~ 4291996 Qall
a6 13 C“ggs}:;l“:ﬂmw“‘ 4 600 South Interstate 15 71971996 Qall
48 "‘Sc“ggfsﬁmmf“““" 600 South Interstate 15 7231996 Qall
R Wg(d;;fslrl;‘“l‘sm"’“ f‘”‘i"“ 4 600 South Interstate 15 4231996 Qall
P Cag&‘?s:m;m?‘““‘ 4 600 South Interstate 15 531996  Qall
o0 M5 Cagg';' sm":cm f“‘i“‘ 4 600 South Interstate 15~ 4241996 Qall
R Cmgsﬁ;mm?“m ¥ 600 South Interstate 15~ 521996 Qlaly
492 B C“gsﬁmm?“i“‘ ¥ 600 South Interstate 15 43011996 Qlaly
qp3 13 Comdor Recomtuction Section & 600 South Interstate 15 42501996 Qlaly
s B C"";&S‘Sﬁ;‘ﬁm?m‘“ % 600 SouthInterstate IS~ 561996  Qull
w05 M1 C%&ﬁm?"““' % 600 South Interstate 15 57/1996 Qall
406 113 Cmgstm":mim“‘ 4 600 SouthInterstate 15 591996  Qall
a7 5 Cmg&fsi‘m“&m‘s’”“‘ ¥ 600 SouthInterstate 15 581996 Qall
a8 B waxhﬁmwi“‘ % 600 South Interstate 15 5971996 Qall
a99 13 Cm;&fsi‘m”msewm ¥ 600 SouthInterstate 15~ 7/221996  Qall
so0 115 Cmgsi‘nh”zmwm 4 600 SouthInterstate 15 61111996 Qull
s M8 Cm&“&ﬁ:‘“‘&i“‘m % 600 South Interstate 15~ 6111996 Qall
s 13 C“&fsmm“f”“mf?“m 4 600 South Interstate 15 6281996 Qall
so3 13 C““ﬁgg‘mfm % 600 South Interstate 15 6121996 Qall
504 1-15 Comidor Reconstruction Section 4; 600 South Interstate 15 6131996 Qall

600 South Interchange

46



47
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B‘;‘L',‘,‘,’&m Project Name i Exll))“;o:atofm Gﬁ?c
s F Cﬁgsmmm‘;ﬁ;‘::“im ¥ 600 South Interstate 15 6301996 Qall
sos 13 mggsm“fmia“m % 600 South Interstate 15~ 6201996  Qlaly
s V13 C“?;‘)"S’;”mﬂ‘:mi“““‘ % 600 South Interstate 15 6211996  Qlaly
s 113 C“gg‘;'sl::h“[‘fnmmm % 600 South Interstate 15 6191996 Qlaly
s 13 C“:g'sxmm?“m * 600 South Interstate 15~ 619199 Qlaly
sip 13 C“ggs}:;l“:ﬂmw“‘ 4 600 South Interstate 15 6161996 Qlaly
sy HA C“gg'sﬁmmi““w ¥ 600 South Interstate 15 681996  Qlaly
sz I3 Cazgsﬁ;“;sm‘m f‘”‘i"“ 4 600 South Interstate 15 6181996 Qlaly
L C“:g‘;'s:ﬁ‘r’nmf“ﬁ“‘ 4 600 SouthInterstate 15 6131996 Qlaly
s C“&:fsm":cmf“‘i“‘ 4 600 South Interstate 15~ 6291996 Qall
55 FI5 Cm;&“sﬁ;mm?“m % 600 South Inferstate 15 6141996 Qall
stg 1S C“&fsﬁmm?“i“‘ ¥ 600 South Interstate 15 61911996 Qall
sp7 13 Comdor Recomiction Section t 600 South Intersuate 15 61771996 Qall
sig P Cmggsﬁimm?ﬂiq‘ % 600 South Interstate 15~ 6221996 Qull
si9 13 C"‘f‘g‘sﬁ‘;ﬁm%““' % 600 SouthInterstate 15 6/26/1996  Qall
s0 15 Cmgstm":mim“‘ 4 600 South Interstate 15 625/1996  Qall
s M5 Cmg&fsi‘m“&m‘s’”m ¥ 600 South Interstate 15 62811996 Qall
s22 B waxhﬁmwi“‘ % 600 South Interstate 15 6241996 Qall
sz 8 Cm;&fsi‘mmsewm ¥ 600 South Interstate 15 63011996 Qall
o4 5 Cmgsi‘nh”zmwm 4 600 SouthInterstate 15 6271996  Qull
s25 IS C“gsﬁmﬁ::“&zmm ¥ 600 SouthInterstate 15 6261996  Qall
s6 3 C“&fsmm“f”“mf?“m 4 600 South Intersate 15 6271996 Qall
sy M8 C““ﬁgg‘mfm % 600 SouthInterstate 15~ 711996 Qall
spg 113 Comidor Reoomstruction Section 4 ¢ g, frgerstate 15 6211996 Qall

600 South Interchange
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R . N
s0 TS Cﬁgsmmm‘;wm&::“im ¥ 600 South Interstate 15 721996 Qall
s3p I3 C“gg‘)"sm"‘l“mlim §°°“°" 4 600 SouthInterstate 15~ 6231996  Qall
M W2 C“g;‘)"sﬁmﬂ‘:mi“““‘ % 600 South Interstate 15 6301996  Qlaly
sy H3 C“gg‘;'sl::h“[‘fnmmm 4 600 South Interstate 15 4/18/1996 Qlaly
w TR C“:g'sxmm?“m * 600 South Interstate 15~ 429199  Qlaly
s39 HIS C“?&?'Sﬁ;“:nmw“‘ 4 600 SouthInterstate 15 6281996  Qall
s HIS C“:&j"sﬁmmf““w ¥ 600 South Interstate 15 625196 Qall
s3 b5 Wg(d;;fslrl;‘“l‘sm"’“ f‘”‘i"“ 4 600 South Interstate 15 6/13/1996 Qall
s37 M3 C“:&‘;‘s:ﬁ‘r’nm?“‘“‘ 4 600 SouthInterstate 15 6131996  Qall
o C“;fsm":cmf“‘i“‘ 4 600 South Interstate 15~ 6/25/1996  Qlaly
s;9 Cmgsﬁ;mm?“m 600 South Interstate 15~ 6/25/1996  Qlaly
a5 Cmgsﬁmm?“‘“‘ ¥ 600 South Interstate 15 62911996 Qi
sq 13 Comdor Recominction Section € 600 South Intersuate 15 6281996 Qall
sgp FI5 Cmggsﬁ;ﬁim?"“‘“ 4 600 South Interstate 15~ 62871996  Qall
si3 13 C%&ﬁm?"““' % 600 South Interstate 15 6/27/196  Qall
si4g ¥¥ C““gstm":mim“‘ 4 600 SouthInterstate 15 6/25/1996  Qall
sus 5 Cmg&fsi‘m“&m‘s’”m ¥ 600 South Interstate 15 6/26/1996  Qall
sig I waxhﬁmwi“‘ % 600 SouthInterstate 15~ 6281996 Qall
s ~HSLaEe S&‘mmse”m* 600 South Interstate 15 627/1996  Qall
sag I3 Cmgsi‘nh”zmwm ¥ 600 SouthInterstate 15 6/27/1996  Qall
sa9 115 Cm&a‘ggﬁ:ﬁ’:“&i“m ¥ 600 South Intenstate 15~ 6261996 Qll
sso 18 C“&fsmm“f”“mf?“m ¥ 600 South Intersate 15 6/26/1996  Qall
s C““ﬁgg‘mfm % 600 South Interstate 15 5101996 Qall
552 I-15 Corridor Reconstruction Section 4 600 South Interstate 15 6/6/1996 Qall

600 South Interchange
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T N
553 "'Sngmmlmf"‘“’“‘ * 600 SouthInterstate 15 581996 Qlaly
ssq M5 szgwsmc‘mm;“ﬁm ¥ 600 SouthInterstate 15 5101996 Qlaly
555 113 C“gg's’f::h“:nmi“ﬁm ¥ 600 SouthInterstate 15 5101996 Qall
s FI° C“‘gg‘)’gmm :‘““‘ 4 600 South Interstate 15 5/22/1996 Qall
ss7 13 C“‘Giggfszmm?‘““‘ ¥ 600 South Interstate 15 5221996 Qall
ssg LS C“ggsﬁrﬁnm?’“‘“‘ * 600 SouthInterstate 15 581996 Qall
g0 15 c«gg;rsl:lelomorlmmk’" 3:“‘“' ¥ 600 South Interstate 15 $&19%  Qall
sep 1S Cmgsﬁfh“;mi““m % 600 South Interstate 15 5/8/1996 Qall
g B C“:g)“s’:;;‘mi“ﬁm % 600 South Interstate 15 62871996 Qull
i I-15 C‘;‘;“; gmmﬁswﬁm SR 201 5/5/1996 Qall
. I-15 C‘;’Eg l;mmmwm SR 201 41291996 Qall
s S C??;:d;{ 1;3';0;1;’8 ‘::"3“_(;55"‘““‘ 9OWC 5131996  Qall
PR S Cﬁr‘;id; ?@Tm&m 215 201W 6061996  Qall
w IOl aw e o
n o opElmamees  su e o
579 I-15 Cornidor Reconstruction Section SR 201 5/7/1996 Qall

10 SR 201 358163-16
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Table 3 Continued
e W
s 13 C‘;’g"s‘;';m%‘_"l‘f”m 201E 15N 6/1/1996 Qall
T el
s 1-15‘-‘?;:; ';‘;‘l"’;m"l‘ ;""““‘ 215 201W 5111996 Qall
i l-l:vCT(l;u;o]; gﬁmﬁ )Sedm" 900 WA 473011996 Qall
s 5 CT(;idSoltl ';;';"mgls‘““’“ HOWB 430196  Qall
s M SComét :;mt;ﬁifgo Section 9 SS-I80 6/5/1996 Qlaly
s M Scmzfgmm‘fgo Section 9: $S-180 651996  Qlaly
. l-nscm::rm R;;:tmi:’go Section 9 SS-180 5161996  Qlaly
- 1-1500m$ :i;;::m '&mm9 SS-180 5201996  Qlaly
- I-ISCaﬁ;-;::lgm';g‘f‘sifgo Section 9: SS-15S80E 5281996 Qlaly
%0 1-1scm;-; f;ﬁi’im )Sectims’- SS-I80 5/15/1996 Qlaly
s M Scaﬁgfﬁ‘;‘g‘;‘o&“i“‘g SS-15S80E S141996  Qlaly
m USCmhemmbess  sm s o
w3 M3 Caﬁg :‘;;::‘;‘fs';’go Section 9. SS-180 5301996  Qlaly
504 I-15 Cmgt;g:::t;::;lo Section 9. SS-IR0 621996 Qlaly
- l-ISC’aﬁ;; R;mms‘”““‘" SS-ROW1 SN 6171996  Qlaly
- l-l-"'CGﬁg:: f;::mm“” $S-15580E 62196  Qlaly
- n-nscméz f;;';“?fsirs‘owimg SS-15S80E 5161996  Qlaly
m MSCmblommmnd s eums o
oo F15 Carig:l;mgfgl"go Section 9 SS-15580E 6171996  Qlaly
oy 1-15Cari§.d:r( f;;::;m Section 9. SS-I80 5/13/1996 Qlaly
- l-lsc‘an;ofm mm ?‘““’“9- SS-180 515196  Qlaly
60 "‘5"““;;:‘;?3‘;;':‘;’;‘05“‘*“‘9 SS-I80 5281996 Qlaly
3 115 Comidor Reconstruction Section 9 SS-I80 5141996  Qlaly

State Street 35-8160
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Table 3 Continued
. R M
il I-ISConm:!;m‘;\:mO&“ims’ SS-180 5301996  Qlaly
s 1S Comg f;::f‘;;“f‘;gos"‘““‘ 2. SS-I80 SAS1996  Qlaly
606 "‘SC‘“‘;"‘” fgmms“““‘s’ SS-180 5211996  Qlaly
RO S (.omg fgmm Section 9: SS-I80 6/21996 Qlaly
i 1.1scran‘::r“ f;m?::;’o Section 9 SS-I80 631996 Qlaly
o mmimmest  w e o
g0 IINGRON B R SS-180 $17199%6  Qlaly
- l-lscmg;r‘};mt;::ifgo&ﬂim % sssowisN 5141996  Qlaly
o2 15 Cafi& R;::‘:mf““““" SS-15SS0E 5141996  Qlaly
a3 5 Caﬁ;: mm“’“‘i“‘ 9. SS-180 sN61996  Qlaly
- l-ISCwi;i; xmw&mm& $S-180 5131996  Qlaly
615 "'Scmg“:f;x‘;‘;‘;’gos“’“‘“ % SS-180 5141996  Qlaly
it l-lSCotri:; fgmmﬁo Section 9; SS-180 5151996  Qlaly
- l-lSCmMS;:‘;E:}:?g‘:&*“i“‘ % SS-180 515196 Qlaly
o Ml s ougs am
619 I-15 Com;‘d::l;m;t;:tloz]&cnm 9; SS-8O0W1 5N 5/30/1996 Qlaly
P ldSCmg::;m‘;;‘r;f’“‘“‘ . SS-180 5141996  Qlaly
i l-nscmgd:mkgcxt;\swggo Section 9: $S-180 6291996  Qlaly
gz 13 Comdor Reconmmction Section®:  s3.80WIsN 5221996 Qlaly
@ Moebbmes am o e o
624 ,..scggmm;:m::w - e oams 1
o MSOTEmmmemsel g ous o
gig TOGATLT s o et 15 681996 Qa2
& l-lSCa;%%r m‘;m:ctim 8 115 5301996 Qal2
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Table 3 Continued
el M
PR SCOt;;n:Jr mmm S:climS L1s 5221996  Qal2
o9 HS Cot;g :;cn::‘m:‘s:"“m & 115 6/61996 Qal2
60 13 C“;g‘mmsf“a‘ : 1-15 5161996 Qall
- 1-15«:«;% ggﬁm S:ctim & 1-15 5/21/1996 Qall
s |-|5Ca;g§;:mg:g 3:°ﬁ°“ 8 1-15 5171996 Qall
qs M5 cggg:;ﬁ:r& 3:°‘i°“ & 115 671996 Qall
o MOTREmmTSt s e o
PR Ca;d(: m&m S:¢'i°“ & 115 5/29/1996 Qul2
g9 P C“;‘f;m"::”m’:::“m # 115 661996  Qal2
PO S Ca;gg:cg?mm S:C"'“‘ 8 115 MIN96 Qa2
- l-ISCO';;:;f g;:haﬂmb“ 3:"““‘8: 115 5311996 Qal2
i
ez TS Caarsid(; m&%‘ 3 115 6191996  Qal2
PPPREEE O & Co';lsd(g::;:';‘::?ﬁ:em“‘ & 1-15 6/19/1996 Qal2
as 15 Ca;;d‘;gmcfﬂm:“‘“‘ & 115 6251996  Qal2
646 I-15 Ca;glts:'cﬁmwﬁon S:ction 8 15 6/18/1996 Qal2
647 I-15 Cor;;%r:;c:wmctjon S:ction 8 15 6/18/1996 Qal2
e MOTMEmIES s e oo
o9 13 C“;d;gmmm:“m 5 115 691996 Qa2
o TS Ca;dggw&mmsjdm & 115 5/18/1996 Qal2
gs1  IICome mm B 115 5221996  Qal2
652 1-15 Comdor Reconstruction Section 6 15 6/4/1996 Qal2

5300 South Interchange
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Table 3 Continued
el = T M
654 I-15 Corsr;%r;!;:;mmm S:c(im 6 115 6/3/19%6 Qal2
e WS Ca;;;»)r mmsf“m & 115 6/6/1996 Qal2
67 15 Ca;;%%r ggﬁm S:cﬁm 6: 115 6111996 Qal2
- |-|5ca;g§;c:?:r£::ﬂim & 115 610196  Qal2
s 1S Ca;d(;g::z:::l”n‘; S:"“"‘ 6: 1-15 6111996  Qal2
w Mogimmmmiees s e oo
_ I-ISCG;;‘:; mmc:ﬁgs:&m & -15 6111996  Qlbpm
s l-ISCa;g g;msmm S:“i“‘ 6: 115 530)1996  Qall
e M Ca;;(:; g;:haumion S:ction 6 s 613196  Qall
w OBt i avme o
S S Ccl;d(;; m&%‘ B I-15 6121996  Qal2
o 15 Ca;lsd(g::;:';‘::?ﬁ:em“‘ 6 115 616196  Qal2
g0 5 C“;;";:;ﬁ“m:“m & 115 64199%  Qal2
671 I-15 Ca;glts:'cﬁmwﬁon S:ction 6 15 6/4/1996 Qal2
672 I-15 Ca;;g:;c:wmctjon S:ction 6 15 5/29/1996 Qal2
a3 I C“;d(gm::g:’:f‘m o 115 5501996 Qa2
6rqa 13 C“;"(;gmmm:“m - 115 6121996  Qal2
s 115 Ca;dggw&mmsjdm 6: 15 6/3/1996 Qal2
g6 IICome msm & 115 &5196 Qi
o l-lSCa;:;;r ::lcmor?:::::?::dm 6: 115 6/1/1996 Qal2
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Table 3 Continued
Borehole 1D : Project Date of Geologic
Number Propect Name Location/Address __ Exploration ___ Unit

I-15 Corridor Reconstruction Section 6. =
678 5300 South Interchange 15 6/1/1996 Qal2

I-15 Comdor Reconstruction Section 6:
679 5300 South Interchange 115 530711996 Qall

1-15 Camidor Reconstruction Section 6: .
680 5300 South Interchange I-15 6/2/1996 Qal2
681 Industrial Center 1925 W, Indiana Ave 10/15/2001 Qaly
682 Industnal Center 1925 W, Indiana Ave  10/15/2001 Qaly
683 Stream Lane Subdivision 3518 S. 2000 E 12/23/2003 Qaf2
684 Bolton Place Subdivision 1465 W 500N 2/9/2004 Qlbpm
685 Fast Movers Warehouse 3651 STOOW 4/20:22001 Qal2
686 Proposed Water Transmission Line app 2200E 17008 4231982 Qlbpm
687 Proposed Water Transmission Line app 2200E 17008 4231982 Qlbpmn

2100 S Between
68K Foothill Stake Center Hollywood and 4231982 Qlbpm
Westmunster
689 Safeway Store 1638 SOONE 121211972 Qlaly
690 Lrving Commons Parking Structure 1200E 21008 Qlpg
691 1700 S State St 1700°S State St 4271970 Qlaly
692 St Joseph Home app 1900 S S00E 3/18/1982 Qlaly
693 First Secunty Bank 2100S 1100 E Qaf2
694 Foothull Drive over 1-80 Structure 17 Foothill Drive I-80 1171960 Mz
695 180 and 17th East 17th East 1-80 QIbm
R ““";‘fww’“‘“ Highland 504, S Fillmore St Qlbpm
697 Rosslyn School 2291 S2000E Qlpz
698 app 2800 E Parley's Way 72001979 Qlpe
699 1-80 2300 E Ramp 2300 EI-80 1/1/1960 Qaf2
700 Skipper Fish and Chips 3086 Bast 3300 S Qalp
m Proposed Bank 2163 E 3300 S 11/41975 Qlbpm
702 3175 S State Street 72011959 Qlaly
703 Skyline High School Swimming Pool 3251 E3760'S Qalp
704 Fort Douglas Fort Douglas 9201978 Qaf2
705 Trolley Comers Facility 500S 700 E Qaf2
706 KSL Building 200 E Social Hall Ave Qaf2
707 Salt Lake Valley Ward for the Deaf 700 S 80O E Qlaly
850 S. Donner Way
R Dommer Crest Condominiums (Mouth of Emigration Qafb
Canyon)
; Report of Foundation investigatton  Gibbons and Reed Patch 1

e Gibbons and Reed Batch P1 Plent. Noith SeltLake 2AM197  Qly
710 Tischner-Busch warehouse 1800 N 3600 W Qlaly
711 Tischner-Busch warehouse 1R0OON 3600W Qlaly
712 Dames and Moore Job no. 5471-001-06 1674 N Beck Street Qlbpg
713 Dames and Moore AMACO report Beck Street Qaf2
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714 Dames and Moore 6/16/1981 Qlbpm
Sandrun Dnive and
L Dorchester Dnve Qe
716 Dames and Moore Sl 1::::‘ Sl 8/21/1978 Qlpg
n? 21st Wards Emgration Stake 2nd Avenue 700 E Qaf2
718 Proposed 11th Avenue Extension 11th Avenue 821/1974 Qlbg
719 Proposed 11th Avenue Extension 11th Avenue 8211974 Qaf2
720 Proposed 11th Avenue Extension 11th Avenue 82111974 Qlbm
721 12/6/1966 Qlaly
722 Intemational - 2.5 North of [-80 12/18/1979 Qlaky
. Donald Douglas Road
723 SL lmananoml‘Cmter- Easton and Harold Gatty Drive Qlaly
Aluminum
(575N)
" : Charles Lindberg Drand
724 Skagg's Office Bualding Asiolia Bathart Drive Qlaly
725 Mervyns Brickyard Plaza.~~ S2vspewenllthand 5,576 opim
13th East
726 Standard Optical 1901 W Parkway BLVD Qaly
727 Bradshaw Condominivums app 10 E 400 S 1o 500 8 Qal2
728 2ZI0SI300E 2I00S 1300 E Qlpg
729 Chen and Associates JobNo. 301 U 300 W North Temple 416/1980 Qaf2
730 East Redwood Subdivision 3405 S Redwood Rd Qall
731 Dura Crete Building 1475 W 3500 S Qall
732 Chevron Gas Station 4400 W 3500 S 8/26/1981 Qlbpm
Hawkeye West Drive
7 ordan 2
733 J North 5 and 12 Wards Chapel (app 3800 W) 4100'S Qlbpm
734 Buehner Block 28008 200 W 7181979 Qlaly
735 West Lake Apartments 3600 W 31008 Qlaly
736 McDonald's Facility 3450 W 3500 Qlbpm
737 Glendale Park School Addition 1455 W. Califormea Ave Qall
73R Transmission Line Qlaly
739 Liberty School 1092 S 200 B Qlaly
740 Packview Elementary School 1250 W, M;i:d Ave (970 Qaly
Kennecott, West of
741 Bommeville Concentrator Mega, South of Qlbg
Tailings Pond.
Kemnecott, West of
742 Bomneville Concentrator Magna, South of Qlbg
Tailings Pond
Kemnecott, West of
743 Bonmneville Concentrator Magna, South of Qlbg
Tailings Pond
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Redwood 1st and 3rd Wards LDS a5
744 Chapel 1265 W 23208 Qall
745 KV Transmission Lme 3101976 Qlaly
746 Prest O Lite Warehouse 1000 S Redwood Rd 10021972 Qaly
747 LDS Welfare Square Dairy Addition 770 S 800 W. app Qall
748 1-215 over 3100 S 31005 1-215 11/28/1961 Qlaly
466 S Cheyenne St
749 1525 W Cheyerme Street (1525 W) Qall
Gueotechnical Investigation MHJ Block
750 37 City Library 200E400S Qmls
\ i 6200 S Wasatch Blvd, ,
1000 Tapp Family Trust Office Building Holladay UT 41/1998 Qaf2
1001 Alan Kruckenberg 6776 South 1300 East 826/1998 Qal2
1002 Terry Anderton 4445 South 1025 East 5/51997 Qlbpm
447 East Greenwood )
1003 Hampton Development LLC Averme (7500 South) 6/2/1997 Qlpe
) 4573 South Highland ,
1004 Hamblin Kasco Drive (1800 East) 5/41999 Qlbpm
4381 South Highland .
1005 Joe Colosmmo Drive (1730 East) 4/9/1997 Qlbpm
1006 Richard Benmon 1039 East 3900 South 41611997 Qlbpm
1007 ROE Oaks 6400 South 1500 East TN 11996 Qlbpm
8071 South Highland o .
1008 Meyer, Robert & Sample, Jay Drive (2070 East) 2/3/199% Qall
1009 Clark Ivory 5101 South 1000 East 10/30/1997 Qlbpm
1010 Willow Park LLC/Victor ). Salm 3281 South 200 East 11141997 Qlbpm
1011 Contempo Tile 3746 South 300 West Qal2
1012 Menlove Comstruction 3464 South Mam Street  11/4/1997 Qlbpm
693 West I'me Drive
g ) . 2 2
1013 Ben Logue (3720 South) 326/1998 Qal
1014 Gramte Credit Union 3679 South 900 East Qlaly
1015 Excel Investment Corporation 3738 South 900 East 3/21/1998 Qlbpm
1016 Andy Seppi 579 West 3900 South  3/28/1997 2
1017 Royal Hentage Home Care 3201 South Q00 E 871997 Qlaly
1018 Arlington Association LLe 5089 South 900 East 1151999 Qlbpm
1019 Gary Michan 622 East 4500 South  3/81999  Qlbpm
1020 J. McDonald Brubaker 6727 South 1300 East 3/31/1999 2
4049 South Howick
2 5
1021 E Duff Ellsworth Street (210 West) 2151999 Qall
1022 St. Marks Hospital 1100 East 3300 South  4/21/1999 Qlaly
1023 Colosimo Emt 5499 South 1300 Bast 8/1V1999 Qlbpm
1024 Robert | DeBry 5105 South 900 East 472001999 Qlbpm
; 4041 South Commerce “
1025 Kirk Nielson Drive (300 West) 11/18/1999 Qall
1026 Mountamn States Busmess Park 3950 South 300 West 2/3/2000 Qal2
1027 34th Street LLC 4062 South 500 East 4/17/2000 Qall
1028 Cambnidge Square Assoctates 900 East 3700 South 272472000 Qlbpm
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33 East Columbia G :
1029 Roland Webb Averme (4160 South) 472472000 Qall
7364 South Creek Road ok
1030 WEBCO, Inc (1125 East) 2/9°2000 Qal2
4916 South Highland 5
1031 IDG Development Circle (1800 East) 6/21/,2000 Qal2
e 4252 South Highland -
1032 Dave O' Bagy Drive (1700 East) 3/2872000 Qlaly
1033 C3 Investments LLC 3949 South 200 East 3/8°2000 Qlbpm
1034 Willow Park LLC 4525 South 1300 East 2/1172000 Qall
1035 Pacifi Corp 87 West 3900 South 10/13/1998 Qal2
1036 Brad Reynolds Construction 1075 East 4800 South 21111999 Qlbpm
1037 Timmons Properties LLC 1601 East 4500 South 910/1998 Qlbpm
1038 Whitney Lane LLC 3721 South 1300 East 1/4/1999 Qlaly
. o 7220 South Union Park o
1039 Regent Assisted Living Ine Averme (1320 East) 6/25/1998 Qall
4645 South Highland -
1040 Josephme J Platt Drive (1800 East) 12/9/1998 Qaf2
1041 Tom Sdrales 5600 South 1300 East 3/21/1998 Qlbpm
1661 East Murray
1042 SLCO Parks and Recreation Holladay Blvd (4705 5/13/1998 Qall
South)
1043 Silverwood Estates 11 855 East 3900 South 3/81999 Qall
1044 Arthur L Flangas 2910 South 8400 West 10/1/1999 Qafy
1045 Thomas R Kendrick 242 West 3620 South 6/29/1995 Qal2
, 6235 South Redwood
1046 Michael Menlove Road (1700 West) 4181996 Qlbpm
1047 M Dev. 4596 South 785 East 2/21998 Qall
1048 Sunstone Corporation 802 East 7800 South 8211997 Qlpg
1049 Troy Spencer 465 East 3900 South 10/13/1997 Qlbpm
1050 Village Communities LC 6996 South 700 East 4/31996 Qal2
1051 Utah Non Profit Housing 8923 West 2700 South  1/28/1997 Qafy
x 3860 South McCall
o3 .
1052 Daplco Builders L.C. Street (250 East) 110:11997 Qlbpm
7030 South Park Centre
1053 Candlewood Hotel Carporation Drive (1435 East) 10/22/1996 Qipd
1054 Bushness Wells Construction 4060 South 300 East 7111997 Qall
1055 Enterpnise Car Rental 4139 South State Street  12/4/1997 Qall
1056 Hampton Development Company 1159 East 4500 South 6/31997 Qlbpm
7269 South Union Park
)
1057 Herms Assoc Aveme (1200 East) 8/17/1996 Qall
1500 East Murray
1058 SLCO Board of Commissioners Holladay Road (4705 ANN19%6 Qall
South)
1059 Boyer - Old Mill LC 6200 South 3000 East 10/4/1994 Qaf2
) 6600 South Union Park
1060 {CLC Associates Ine Avemie (975 East) 8/26/1996 Qal2
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1061 Homestead Village 5770 South 1650 West 107271995 Qlbpm
1062 David Platt = (E“:;;s;;‘;l?"“ 2061997 Qalp
1063 Ivory Homes 790 East 4400 South 726/1996 Qlbpm
1064 Spectrum Development Corporation 4141 South 700 East 6/27/1996 Qlbpm
1065 William Steve Perry 328 East 3900 South Qlbpm
1066 Kim Jooms 315 West 3300 South 8271991 Qal2
1067 Kim Anderson 7155 South 540 East 11/13/1995 Qlpg
1068 Sorernson Associates 815 Waest 4500 South 1/12/1995 Qall

4099 South Highland

1069 Arlene Carlson Drive (1710 East) 11/20/1995 Qlaly
1070 Prime Commercial Partners LLC 7‘;:::::‘,??;2?;“ Qal2
1071 Jaren L Davis 1282 East 4500 South 691997 Qal2
1072 West America Finance Corp 4605 South 900 East Qlbpm
1073 Sigma Corp 777 Bast 3000 South Qlbpm
1074 American Housing Development 4561 South 900 Fast 8/1/1995 Qlbpm
1075 Ron Halpern ’:’f ei‘:‘ (’;‘]‘"3:)1‘;’;;‘ 5151995  Qal2
1076 Patricia Adams 745 South 3200 West 77771995 Qlbpm
1077 Trammell Crow Residential Co. 6714 South 1300 East 42061995 Qal2
1078 ORD Properties Inc. 910 West 3900 South 3/RN995 Qlbpm
1079 Mark Eldredge 1860 East 5600 South 4/26/1995 Qall
1080 Housing Authority 290 East 4050 South Qall
1081 Smith Brubaker 351 East 7500 South 10/25/1996 Qlpg
1082 Village Commurties 7351 South 300 East 626/1995 Qlbpm
1083 Hamlet Development 4771 South 600 East 22171995 Qall
1084 Salt Lake County 177 West 3600 South 6271995 Qal2
1085 Fourels Investment Co, 7000 South 1435 East Qlpd
1086 Jim Theusch 7025 South 1435 East Qlbpm
1087 Wallnet Investments LLC 2755 East 6580 South 2/411998 Qlpd
1088 William Oswald 1075 West 3725 South  1114/1994 Qal2
1089 MeDonuld's Corporation 3890 South 1100 East 6/7/1994 Qlaly
1090 Salt Lake County 3?%‘;:‘;&?‘ 211994  Qlbpm
1091 Kent Alred 1349 East 4500 South Qal2
1092 Asset Network of Amenca 1582 West 5400 South 821990 Qlbpm
1093 Amencan Equity Corporation 1052 East 7220 South Qal2
1094 Nea! Hammond 3535 South 500 West 10/28/1994 Qal2
1095 Western River Expeditions 1180 East 6600 South 6/17/1994 2
109 Hercules Aerospace 9400 West 5050 South Qlbg
1097 Salt Lake County 1820 East 6965 South  9/6/1995 Qlpg
1098 Opportunity Development 7765 South 300 Bast  1/5/1995 Qlpg
1099 Richard Sorenson 5400 South 1300 West 9/2/1994 QIbpm
1100 Sussex Group 4168 Sowth 900 Fast ~ 610/1994  Qlbpm
1101 Locus 4805 South 2350 West Qlbpm
1102 T & Z Corporation 3960 South 300 West Qal2
1103 Colomdo Land Comsultants, Inc. 7100 South 1400 East 10/27/1993 Qlpd
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1104 Civil Land Consultants 7100 South 1300 East 10/25/1993 Qlpd
- . 2145 East Creek Road
1105 PGAW Architects (8200 South) Qalp
1298 East Mwray
1106 Mountain America Credit Unnon Holladay Road (4785 12/6/1993 Qall
South)
1107 Triton Investments 1355 West 4070 South Qall
6280 South Redwood ;
18 McDonala Road (1700 West) 6/17/1993 Qlbpm
2 \
N9 Holladay Hills I imited Partneship. > £ 3181993 Qlaly
1110 River Point Associates 925 West 3900 South 3/411993 Qal2
1111 Gordon Gygi Arclutects 6728 South 1300 East Qal2
1112 Triton Investments 4500 South 465 East Qal2
1113 Triton Investments 4070 South 1355 West Qlbpm
1114 E BA Berger Inc, 5400 South 2510 West 772111993 Qlbpm
1115 S-Deveorp 4365 South State Street  12/13/2004 Qal2
1116 Mike Polich 3518 South 2000 East ~ 12/23/2003 Qaf2
1117 Steven T, Hunt 5814 Haven Lane 7/27/1998 Qall
1118 Frank Perri 3651 South 700 West 42072001 Qal2
1119 Prince Development 1712 East 9800 South 71222004 Qlpe
1120 Bill Berg 791 West Kolten Road TNS2002 Qlbpm
1121 SLC Cellular Tower 3699 South 300 West 526/1992 Qal2
n2 Kelly Sheppard 7112 South 700 Fast 1251993 Qal2
1123 Duane Wright 4411 South 1300 East 10/29/1992 Qall
" . 4360 South Redwood "
1124 Mark MeDougal Road (1700 West) Qal2
1125 US West SAL - Midvale 910 East 6600 South 77281992 Qal2
1126 William Hafeman 1200 West 5100 South 2171993 Qlbpm
1127 First Security Mortgage 358 East 3900 South 109/1992 Qlbpm
1128 Utah Power and Light 1287 East 6465 South  2/28/1992 Qal2
1129 Mark Blair 771 East 4345 South 10/29/1992 Qlbpm
1130 Hawk Park 2 1150 East 4780 South 3191992 Qall
1131 State of Utah DFCM 5709 South 1500 West Qlbpm
1132 American Equuty Corporation 1677 East 4500 South Qlbpm
1133 LDS Church 2365 West 4945 South Qlbpm
s 1
1134 Val Shelley 5208 sﬁf:’*”"“d 4221992 Qall
1135 Pheasant Lane Estates T S"‘[';rhwf“b“"’“’ 8141991 Qalp
1136 Brent Moon 4115 South Mam Street  3/6/1992 Qall
1137 Mancini & Groesbeck 194 East 3900 South 11211990 Qlbpm
1138 Light Touch Ine. 3550 South 700 West 4/5/1991 Qal2
o 184 East Gordon Lane .
1139 Salt Lake City (4190 South) 12/18/1990 Qall
1140 George Brushke 7817 South 2000 East 2/12/1991 Qall
1141 Nauncha Investments 725 West 3300 South 7271990 Qul2
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: : 2250 Bast Creek Road .,
1142 Cottonwood Estates Corporation (8200 South) 27121991 Qalp
1143 Esther’s Cove Subdivision 1400 East Siesta Dnive  10/17/1989 Qall
% ; 860 West Levoy Drive =
1144 Sorenson Associates (4380 South) 1V16/1995 Qall
1145 Wal-Mart Stores Inc. 290 s“;:‘edm ood  go1990  Qlbpm
1146 Guy Mendenhall 1009 East 4800 South 9/91992 Qall
147 Westeoh Briginesring 3639TS;‘:§L“”‘ $1199%6 Qa2
1148 Edinburgh Condos 1105 East 4800 South 5/16/1985 Qall
1149 Secunity Capital Pacific Trust 700 West 3727 South 5/31996 Qal2
1150 Leaming Tree Day Care 860 East 4500 South 2251985  Qlbpm
1151 Chadd Ford Partnership 837 East 7440 South Qlpg
1152 Bonneville Inn 315 West 3300 South 8271991 Qal2
1153 Aramark Umform Service 3679 South 700 West Qal2
1154 US West 3900 South 450 West 6/18/1992 Qlaly
1155 Salt Lake Medical Investors LDT 1201 East 4500 South 1/27/1987 Qal2
1156 9500 South 700 West Qlbpm
1157 LDS Institute @ SLCC 2200 West 4600 South Qlbpm
- ! SPTC Railroad over -
1158 Bangerter Highway Bangerter Highway 3/11/1996 Qal2
1159 Bangerter Highway 1300 West SR 134 10/28/1996 Qall
1160 Bangerter Highway Jordan River SR. 154 10/17/1996 Qall
1161 Bangerter Highway Interstate 15, SR. 154 1010/1996  Qlbpm
1162 LDS Church 10200 South 1300 West  5/31/1978 Qibps
1163 Civil Land Corsultants 110003«;:1: Interstate 361995 Qlbpm
1164 Bingham Canyon Reservorr 10200 South 7200 West 5/22/1960 Qufo
165 Ballard Medical Products 12300 Souh Lone Peak 451900 Qlbpm
Parkway
2 10600 South Tower
2
1166 South Towne Office Park Partnership Bovlerard 17771990 Qall
1167 COak Financial Properties 7800 South 1275 West 53071997 Qlbpm
M litan Water District of Salt  Interstate 15 Bluffdale 2
1168 o st Lake and Sands ol 102872002 Qlpg
Metropolitan Water District of Salt 9000 South Danish Road -
R Lake and Sandy (3000 East) Macisesss i
Metropolitan Water District of Salt  Interstate 15 BlufTdale
1170 Lake and Sandy e 10/30/2002  Qlpg
Metropolitan Water District of Salt  Interstate 15 Bluffdale
1171 Lake and Sand Titerchange 10/30/2002 Qlpe
1172 UDOT Bangerter Highway SR-1544100South 316199  Qlbpm
1173 UDOT Bangerter Highway SR-154 4100 South 3191999 Qlbpm
1174 UDOT Bangerter Highway SR-1544100 South 4151999  Qlbpm
1175 UDOT Bangerter Highway SR-154 9000 South 6301995  Qlbpe
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1176 UDOT Bangerter Highway SR-154 9000 South 63071995 Qlbpe

1177 UDOT Bangerter Highway SR-154 9000 South 6301995 Qlbpm

1178 UDOT Bangerter Highway SR-154 9000 South 7/3/1995 Qlbps

1179 UDOT Bangerter Highway SR. 1549800 Souh  7/6195  Qlbpm

1180 UDOT Bangerter Highway S.R. 154 9800 South 7/6/1995 QIbpm

1181 UDOT Bangerter Highway Segment 8 SR-154 3600 West 8/1/1996 Qlbpm

1182 UDOT Bangerter Highway Segment 8 SR-154 3600 West 8/2/1996 Qlbpm

1183 UDOT Bangerter Highway Segment 8  SR-154 3600 West 8/21996 Qlbpm

1184  UDOT Bungerter Highway Segment 8 SR-154 3000 West 7301996  Qlbpm

1185 UDOT Bangerter Highway Segment 8 SR-154 3000 West 7/31/1996 Qlbpm

118  UDOT Bangerter Highway Segment 8 SR-154 2700 West 7211996  Qlbpm

1187 UDOT Bangerter Higinway Segment 8  SR-154 2500 West 7/31/1996 Qlbpm

1188  UDOT Bangerter Highway Segment 8  SR-154 2200 West 8/51996  Qlbpm

1189 UDOT Bangerter Highway Segment 8 SR-154 2200 West 8/51996 Qal2

1190 UDOT Bangerter Highway Segment 8 SR-154 2000 West 8/1/1996 2

1191 UDOT Bangerter Highway Segment 8 SR-154 2000 West 8/6/1996 Qal2

1192 UDOT Buangerter Highway Segment 8 SR-154 Redwood Road 8/6'1996 Qal2

1193 UDOT Bangerter Highway Segment 8 SR-154 13400 South 102011998  Qlbpm

1194 UDOT Bangerter Highway Segment 8 SR-154 13400 South 10/28/1998 Qlbpm
UDOT 1-15 Utah County Line to

1195 10600 South I-15 14600 South 11152003 Qlpg
UDOT I-15 Utah County Lme to -

1196 10600 South [-15 14600 South 12272003 Qlpg
UDOT 1-15 Utah County Line to -

1197 10600 South [-15 11400 South 3/15°2000 Qlbpm
UDOT I-15 Utah County Line to

1198 10600 South [-15 11400 South 3/15°2000 Qlbpm
UDOT I-15 Utah County Line to 1-15 Sah Lake/Utah "

e 10600 South County Line R0 Qs
UDOT 1-15 Utah County Line to 1-15 Salt Lake/Utah -

i 10600 South County Line Sy T
UDOT 1-15 Utah County Line to 1-15 Pomnt of the .

e 10600 South Mountain WA Che
UDOT 1-15 Utah County Line to 1-15 Pont of the

210

1202 10600 South M. ; 8/192003 Qlpg
UDOT 1-15 Utah County Line to 1-15 Point of the .

1203 10600 Soutl M i 82002003 Qlpg
UDOT I-15 Utah County Line to 1-15 Point of the

1204 Y00 Sk ey 8/20/2003 Qlpg
UDOT I-15 Utah County Line to I-15 Point of the

205 10600 South Mountain oD Qlpg
UDOT 1-15 Utah County Line to 1-15 Point of the

2

e 10600 South Mountsin $20200 Qe
UDOT I-15 Utah C Lme to [-15 Pont of the

" ‘ounty

1207 10600 South M o 10/21/2003 Qlpg
UDOT I-15 Utah County Line to [-15 Point of the

» )

1208 10600 South Mt 1021/2003 Qg
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UDOT 1-15 Utah County Line to I-15 Point of the ?
i
1209 10600 Sout v . 10/21/2003 Qlpg
UDOT I-15 Utah County Line to I-15 Pomnt of the
1210 Pt Coimms 8/27/2003 Qlpe
UDOT 1-15 Utah County Line to ; .
2 15 N )
1211 10600 South I-15 Bangerter Highway — 9/5/2003 Qlbpm
UDOT 1-15 Utah County Line to )
2 - :
1212 i ek I-15 Bangerter Highway 8282003  Qlbpm
UDOT 1415 Utah County Line to —— .
1213 10600 South [-15 10800 South 10/222003  Qlbpm
UDOT 1-15 Utah County Line to 3
2 3
1214 10600 Sout [-15 10800 South 10/23/2003 Qlbpm
& UDOT 1-15 Utah County Line to - .
1215 10600 Soul [-15 11400 South 872672003 Qlbpm
1216 R "'ISMU;“S‘“‘“] Ry Xdos o I-15 11400 South 8272003  Qlbpm
1217 Proposed Carwash 1300 East Pioneer Road ~ 3/29/2005 Qlpz
1218 Draper Commercial Property lﬂﬁastl D;q:er 71292004 Qlpe
1219 Draper Retail Center 300 East 12450 South 2242005 Qlbpm
1220 Proposed Office Building 11650 Sowth State Street  §/162004 Qlbpm
1221 Southfork Estates 300 East 14200 South 41672003 Qaf2
1222 Proposed Office Complex 195 "““‘r h Minuteman 291000 Qlbpm
700 East Locust Street
1223 U.S. Post Office (8500 South) Qlpg
1224 LDS Church 4800 West 4170 South Qlbps
1225 Kearms Distnet 4015 West 4775 Souwth 11191977 Qlbpg
1226 LDS Church 5255 South 3200 West Qlbpm
1227 LDS Church 5415 South 4575 West Qlbpe
1228 Playworld 7200 South State Street Qlbpm
1220 The Redwood Village Shopping Center 00° Sm‘f:‘f"""wd Qlbpm
1230 LDS Church 7510 South 2700 West Qlbpm
1231 LDS Chnrch 7325 South 3200 West Qlbpm
1232 LDS Church K000 South 2700 West Qlbpm
1233 Skaggs Super Center w0 SoRuth Rledwood Qlbpm
1234 Hart Brothers Music 8131 South Redwoxd Qlbpm
1235 Gramte Elementary School 4350 South 5400 West Qlbpg
1236 Arlington School 5025 South State Street Qall
G Murray High School Gymnasium
A 3
1237 Addition 5440 South State Street Qlbpm
1238 Arby’s Restaurant 5830 South State Street Qal2
1239 Proposed Cashway Store 6000 South State Street Qual2
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1240 Water Tank #3 10200 South 4450 West 1082003 Qlbs

1241 Wister Tank #1 11400 South 3200 West  11/11/2003  Qlbpm
1242 Water Tank #5 10200 South 6000 West  1013/2003  Qafy
1243 4.5 MG Reservoir 10500 South 6300 West 6272005 Qlbg

1244 15 Corridor Reconstruction ‘ms“f;‘m’“’"‘"’ 6201996  Qlbpm
1245 [1S Corridor Recomstruction.~~ L 0200 S"‘;‘i‘ Interstatle  coone06  qan

1246 15 Comridor Recomstruction 000 2oy ESAE 6011996 Qlbpm
1247 [-15 Corridor Reconstruction 9800 South Interstate 15~ 6211996 Qlpg

1248 -15 Comidor Recorstruction 9400 South Interstate 15~ 6271996 Qlpg

1249 [-15 Corridor Reconstruction 9400 South Interstate 15~ 6261996 Qlbpm
1250 15 Corridor Reconstruction 9400 South Intersiate 15 6241996 Qlbpm
1251 [-15 Corridor Reconstruction 9000 South Interstate 1S~ 6261996 Qlbpm
1252 [-15 Corridor Reconstrction 9000 South Interstate 15 62471996 Qlbpm
1253 I-15 Corridor Reconstruction 9000 South Interstate 15 6251996 Qlbpm
1254 I-15 Corridor Reconstruction 9000 South Interstate 15 781996 Qlbpm
1255 [15 Corndor Reconstruction 9000 South Interstate 15 T/3 1996 Qlbpm
1256 -15 Corridor Reconstruction 9000 South Interstate 15 62771996 Qlbpm
1257 I-15 Corridor Reconstruction 8600 South Interstate 15~ 6271996 Qlbpm
1258 1-15 Corridor Reconstruction 8600 South Interstate 15 7111996 Qlbpm
1259 1-15 Corridor Reconstruction 8200 South Interstate 15 711996 Qlbpm
1260 -15 Comidor Recorstruction 8100 South Interstate 15~ 7171996 Qlbpm
1261 Blessed Sacrament Catholic Church 9800 South 1745 East 3162004  Qlbg

1262 Proposed Residance 2813 Ksel Drive 832004  Qlbg

1263 South Jordan Recreation Center '+ St M 342003 Qllpm
1264 Best Buy Facility 11400 South State Street 6272001 Qlbpm
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1265 Dimple Dell 10600 South 1000 East 511998 Qlpg
1266 Albertson's 9400 South 2000 East 27251997 Qalp
1267 Jordan Common's 9400 South State Street 6241997 Qlpz
1268 Associated Food Stores 7800 South 3200 West  2/23/1998 Qlbpm
1269 Smith's Food and Drug 9000 South 4000 West 3191997 Qlbpg
1270 In-N_Out Birger Driper 12200 South Factory. 1o ycn008  Qlbpm
- - Outlet Dnve
o N . 12980 South Fort Street,
1271 Sainsbury-Simmons 1 Sub Draper, Utah 12172008 Qlaly
: SW Corner of Bangerter
272 2
1272 Burger King Draper Parkway and 150 East 10/30/2008 Qlbpm
; 12101 South Factory ;
qﬂ
1273 Cowabunga Bay Project utlet Dr. 9N O2008 Qlbpm
1274 Proposed Residence 1709 East Pioneer Road  &/17/2008 Qall
- 12325 South 900 East,
5 2872
1275 Proposed Draper Office Building Discer. st 5282008  Qlbpm
. 12483 South Relation
2
1276 Proposed Residence Street, Draper, Utah 41172008 Qall
. 1035 East 13400 South, .
> 2
1277 Proposed Residence Draper, Utah SN 272008 Qaf2
1278  Proposed Commercial Development | 2“4?7 l‘°""| yp"“" 3122008  Qlbpm
1279 Proposed Commercial Development '2°4|7 ki yP “k 9102007  Qlbpm
. o 11980 South 700 East,
1280 Office Buildings Drapec, Ut 5/1/2008 Qlbpm
1281 Bechive Assisted Living 700 East 12400 South  4/7/2008  Qlbpm
Proposed Addition Capital Premium 12235 South 800 East,
2.4 9,

1282 Facility I  Utah 2212008 Qlbpm
1283 Chase Bank-Bangerter Crossing -y B""y erer 22008 Qlbpm
. A 11623 South State

R G
1284 Intermourttain Plantings Draper. Utsh 5/20:2008 Qlbpm
- ; 183 East 13800 South,
1285 Cypress Credit Union st Dinkt 5172008 Qlbpm
jasis 190 East 14000 South, {
1286 Auto Owners Insurance Building Draper, Utah 4/30/2008 Qlbpm
SWC 13800 Street and
1287 Propesed Walgreens Store Bangerter Parkway, 6/27/2008 Pz
Draper, Ut
%% 730 East 12690 South,
2 )
1288 Proposed Subdivision Lot r ¢, Utsh 3/11/2008 Qlaly
‘ 1050 East 12800 South, =
1289 Derbyshire Estates D Utah 3672008 Qlaly
1290 Proposed America First Credit Union 13000 South Bangerter oy, 58 pock

Parkway, Draper, Utah
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Number ProjectNee Locatin/Address __ Explorstion Uit
SW Comer of 14000
1291 Proposed Exchange at 140th South and Bangerter 6/2/2008 Qlbpm
Pkwy
—— 12607 South Minuteman
1292 Proposed New Building Drive. D . Utah 7/92007 Qlbpm
P . aas 136 East 13800 South,
1293 Proposed Retail Building Draper, Utah 762007 Pz
1294 Fumiture Row REATEY DR 652007 Qlbpm
g 12865 South 225 West, o
»
1205 Lone Peak Industrial Park b . Utah 11/10/2005 Qlbpm
1296 Proposed Residential Subdivision 12091 South 700 West B/6 2007 Qlbpm
150 East 11800 South,
2 : M7
1297 Townhouse Development Draper, Utah /1772006 Qlbpm
13420 Pony Express
1298 Corner Creck Plaza Road. D . Utsh 5172007 Qall
. : 150 West 12300 South,
2 )
1299 South Willow Business Park b - Utsh 17222007 Qall
. . 12300 South Galena :
1300 Quest Office And Tramming Center Park Drive. D Utah 12782006 Qlbpm
. 125 West 12650 South 5
' 7
1301 Proposed Draper Industrial Park Draper. Utal 10162007 Qlbpm
o 11800 South State,
1302 Tegra Health Building Draper, Utah 5/11/2009 Qlbpm
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APPENDIX B - Development of ArcGIS® Ground Settlement
Routines
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Liquefaction-induced ground settlements were estimated by averaging the calculated results of
Tokimatsu and Seed (1987) and Yoshimine et al. (2006) for all liquefiable layers in the top 30 m
of each borehole (FSji; < 1.1). Both methods estimate ground settlement based on SPT N values,
which conveniently suits the data available in the ArcGIS® geotechnical database. Additional
parameters from the geotechnical database such as fines content, soil unit weight and depth to
groundwater were also used in the settlement calculations.

The PGA estimates for the M7.0 Wasatch fault scenario event were obtained from Wong et al.
(2002) and the PGA estimates for the probabilistic events were obtained from the USGS National
Strong Motion Hazard Mapping Project (Petersen et al., 2008). In accordance with the method
and criteria proposed by Seed et al. (2001), the Petersen et al. (2008) rock-based PGA estimates
were adjusted for surface soil effects based on the averaged shear wave velocities assigned to the
several site-response units previously described. The groundwater location and soil unit weight
profiles contained in the geotechnical database were used to calculate the overburden pressures.

Tokimatsu and Seed

Tokimatsu and Seed (1987) estimate volumetric strain in saturated clean sands based on cyclic
stress ratio (CSR) and normalized SPT blow counts, (Ny)s. In accordance with the guidelines
presented in Tokimatsu and Seed (1987), CSR values were calculated by:

CSR = 0.65(6‘&)( % er (Equation 1)
g \oy,

where an.x IS the maximum horizontal acceleration at the ground surface (PGA); g is the
acceleration of gravity (9.81 m/s%); o, is the total overburden pressure at the depth considered; c’,
is the effective overburden pressure at the depth considered; and rq is a stress reduction factor that
varies from 1 at the ground surface to about 0.9 at a depth of approximately 9 m.

Following procedures recommended by Youd et al. (2001), the raw blow count data contained in
the ArcGIS® geotechnical database were normalized and corrected to (N;)so Values by:

(N, )z = N,,C\CcCyCrCs (Equation 2)

where N, is the measured standard penetration resistance (blow count); Cy is used to normalize
N to a common reference effective overburden stress (c’,) of approximately 100 kPa (1 atm); Cg
varies from 0.5 to 1.3 depending on the type and efficiency of the hammer used in the SPT
testing; Cg ranges from 1.0 for a 65-mm diameter hole to 1.15 for a 200-mm diameter hole; Cr
ranges from 0.75 for less than 3 m of rod to 1.0 for 10 to 30 m of rod; and Cs varies from 1.0 for
samplers with liners to a value of 1.1 to 1.3 for samplers without liners. The data required to
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determine these factors was typically included on the borehole logs used to create the ArcGIS®
geotechnical database. In the event that borehole diameter, hammer energy or sampler liner data
was missing from a particular borehole log, estimates were obtained from a table of typical values
for each drilling company. The typical-value tables were created based on actual data included
on other borehole logs.

As previously mentioned, the geotechnical database contains the amount of material finer than the

standard No. 200 sieve (FC). This data was used to correct the (N;)so Values to clean sand values
based on (Youd et al., 2001):

(NI)BO—CS =a+ IB(Nl)ao (Equation 3)

where the o and 3 coefficients are determined by:

a=0 for FC<5% (Equation 4a)
o = exp[1.76 — (190/FC?)] for 5% < FC < 35% (Equation 4b)
oa=5.0 for FC>35% (Equation 4c)
p=1.0 for FC < 5% (Equation 5a)
B =[0.99 + (FC**/1,000)] for 5% < FC < 35% (Equation 5b)
B=12 for FC>35% (Equation 5¢)

The soil profiles for each borehole location were screened for liquefaction triggering using Youd
et al. (2001). A ground settlement value of 0 m was assigned to all soils layers with factors of
safety against liquefaction triggering greater than 1.1. Triggering analysis was completed as
follows:

~ CRR;

FSiq = CSR

MSF (Equation 6)

where CSR is determined by Equation 1 above; CRR;; is the minimum cyclic resistance ratio for
liquefaction as defined by the SPT clean-sand base curve which is approximated by (Youd et al.,
2001):

1 (N)y, 50

CRR,, = _
" 34-(N,),, 135 [10e(N,),, +45]*> 200

(Equation 7)

and MSF is a magnitude scaling factor used to adjust for magnitudes other than M7.5 (Seed et al.,
1983). The scenario analysis was based on a M7.0 earthquake on the Wasatch fault while input
magnitudes for the probabilistic analyses varied based on deaggregations of the data presented by
Petersen et al. (2008). The MSF’s used in the Tokimatsu and Seed analysis were interpolated
from the data presented in Table 4 (Seed et al., 1983).
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A reference table with approximately 1,400 data points was created from the volumetric strain
curves presented in Figure 12 (see Table 5). The table allowed volumetric strains to be rapidly
determined based on the (N1)go Clean sand blow counts and CSR values. To account for the M7.5
calibration of the curves in Figure 12, the MSF’s shown in Table 4 were used to adjust the CSR
values to CSR; 5 by Tokimatsu and Seed (1987):

CSR
CSR,; = M—SF (Equation 8)

The estimated settlement, Ats, at each borehole was the summation of the thickness of each
liquefiable soil layer, t, times the respective estimated volumetric strain, g,:

n
ATS = Ztl X &y (Equation 9)
i=1

An estimate of zero settlement was assigned to soils with clean sand (N;)g values greater than 30
(CSR75<0.3) or 32 (CSR75 > 0.3). The volumetric strain curves trend approximately vertical for
CSRy 5 values greater than or equal to 0.46. Therefore, the estimated volumetric strains at CSR7
equal to 0.46 were used for all CSR; 5 values greater than or equal to 0.46.

Table 4
Magnitude Scaling Factors presented by Seed et al. (1983)
Magnitude Scaling Factor,

Earthquake Magnitude

MSF
8.25 0.91
75 1.0
6.75 1.13
6.0 1.33
5.25 15
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Figure 12.
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Takle 5

Digithized Settlement Curves Presented m Tokimatsu and Seed (1987)

. Hommalized and Ligeafactico- . Mormmlized and Limefaction-
%mﬂfg‘ Comectsd SPT  Induced Vohmetric ':F]'::EE"E';‘ Comscted SPT  Induced Vehmetric
: Blow Commt, (M), Semaim, : Blow Count, (3, Sadn, %

.ol 1 500 Dz b G173
0.0l 2 0.0% 0.02 b Q.00
0.0l 3 0.00 0.02 2 0.00
0.0l 4 0.00 0.02 3 Q.00
0.0l 5 0.00 0.02 % 0.00
0.0l § 0.00 0.02 27 Q.00
0.0l 7 0.00 0.02 2% 0.00
0.0l g 0.00 0.02 b Q.00
0.0l 9 £.00 0.02 30 0.00
001 10 0.00 0.03 1 10.00
001 11 0.00 0.03 2 %50
0.01 12 0.00 0.03 3 050
0.01 13 0.00 0.03 4 0.08
0.01 14 0.00 0.03 3 006
0.01 15 0.00 0.03 ; 0.0%
0.01 16 0.00 0.03 7 Q.00
0.01 17 0.00 0.03 £ 0.00
0.01 18 0.00 0.03 9 Q.00
0.01 19 0.00 0.03 19 0.00
0.01 20 0.00 0.03 11 Q.00
0.01 11 0.00 0.03 12 0.00
0.01 pa, 0.00 0.03 13 Q.00
0.01 3 0.00 0.03 14 0.00
0.01 24 0.00 0.03 13 Q.00
0.01 25 0.00 0.03 16 0.00
0.01 26 0.00 0.03 17 Q.00
0.01 7 0.00 003 1% 0.00
0.01 28 0.00 0.0 16 Q.00
0.01 29 0.00 0.0 20 0.00
0.01 30 0.00 0.0 21 .00
0.02 1 10.00 0.0 7 000
0.02 2 100 0.0 23 Q.00
0.02 3 0.07 0.0 24 0.00
0.02 4 0.03 0.0 23 0.00
0.02 5 0.05 0.0 2% 0.00
0.02 § 0.00 0.0 7 0.00
0.02 7 0.00 0.0 2% 0.00
0.02 g 0.00 0.0 2 0.00
0.02 9 0.00 0.0 30 0.00
0.02 10 0.00 0.4 1 10.00
0.02 11 0.00 0.4 1 7.00
0.02 12 0.00 0.4 3 4580
0.02 13 0.00 0.4 4 030
0.02 14 0.00 0.4 3 0.08
0.02 15 0.00 0.4 & 0.06
0.02 16 0.00 0.4 7 0.0
0.02 7 0.00 0.4 g .05
0.02 1% 0.00 0.4 g 0.0
0.02 19 0.00 0.4 10 0.00
0.02 b 0.00 0.4 11 0.00
0.02 2 000 0.4 17 .00
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Table 5 Conhnued

_ Normalised and  Ligmafaction- _ ¥ ormmalized and
%E‘ Cormeced 5FT  Induced Velumesric ﬁfm‘ Comected 5PT  Induced Velimetric
: Blow Commt, (M) Smain, % ' Blow Count, (34, Jyy Smain, %

b0 13 000 0.06 7 6T
004 14 .00 0.06 £ a7
004 15 0.00 0.06 g 007
004 16 0.00 0.06 10 008
004 17 0.00 0.06 1 205
004 18 0.00 0.06 12 005
004 19 .00 0.06 12 200
004 20 0.00 0.06 14 000
004 21 £.00 0.06 15 000
004 n 0.00 0.06 15 000
(.04 23 0.00 0.06 17 000
0.04 24 0.00 0.06 I8 000
0.04 23 0.00 0.06 19 000
0.04 25 0.00 0.06 P 200
0.04 27 0.00 0.06 b 000
0.04 38 0.00 0.06 P 200
0.04 29 0.00 0.06 b 000
0.04 30 0.00 0.06 ™ 000
0.05 1 10.00 0.06 5 000
0.05 2 7.00 0.06 % 000
0.05 3 5.00 0.06 ¥ 200
0.05 4 400 0.06 m 000
0.05 5 0.40 0.06 = 200
0.05 § 0.09 0.06 0 000
0.05 7 0.07 0.07 1 1000
0.05 B 0.06 0.07 2 700
0.05 9 0.08 007 3 500
0.05 10 0.05 007 4 440
0.05 11 0.00 0.07 3 190
0.05 12 0.00 a.a7 3 100
0.05 13 0.00 007 7 020
0.05 14 0.00 007 g ol
0.05 13 0.00 007 g 0.08
0.05 15 0.00 0.07 10 0.07
0.05 17 0.00 007 11 0.0
0.05 18 0.00 0.07 12 0.06
0.05 19 0.00 a.a7 13 £.0%
0.05 20 0.00 007 14 0.05
0.05 21 0.00 007 15 £.00
0.05 1 0.00 007 16 0.00
0.05 3 0.00 0.07 17 0.00
0.05 24 0.00 007 18 0.00
0.05 23 0.00 0.07 19 0.00
0.05 25 0.00 007 0 £.00
0.05 27 0.00 0.07 1 0.00
0.05 38 0.00 a.a7 o, 0.00
0.05 2 0.00 007 3 0.00
0.05 T 0.00 007 1 £.00
0.06 1 10.00 007 3 0.00
0.08 2 7.00 0.07 % 0.00
0.05 3 500 007 7 £.00
008 4 430 0.07 % 0.00
005 5 1% a.a7 % 0.00
008 I o 007 i 0.00
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Table 5 Contimued

; HNommalived and Ligeafaction- . Nommlized and Limmefaction-
‘fﬁg‘;‘ Comected SPT  Induced Velumseric ';]_'_‘::E“EE‘; Comscted SPT  Induced Velumatric
. Blow Commt, (. s Serain % : Blow Count, (3, ) Sewin, %

008 1 10.00 .09 13 GY7]
0.08 1 7.00 0.09 6 0.00
0.08 3 .00 0.09 27 0.00
0.08 4 440 0.09 2% 0.00
0.08 3 4.00 0.09 ) 0.00
.08 3 330 0.09 30 0.00
0.08 7 210 0.10 1 10.00
0.08 B 0.20 0.10 2 700
0.08 g 10 0.10 3 500
0.08 10 0.08 0.10 4 440
.08 11 007 0.10 5 400
0.08 12 .06 0.10 I3 340
0.08 13 .06 0.10 7 150
008 14 0.0% 0.10 £ 140
0.08 13 0.0% 0.10 9 210
.08 16 .05 0.10 19 030
0.08 7 0.00 0.10 11 010
0.08 18 0.00 0.10 12 0.08
008 19 0.00 0.10 13 0.07
0.08 20 0.00 0.10 14 0.07
0.08 1 0.00 0.10 135 008
0.08 7 0.00 0.10 15 008
0.08 23 0.00 0.10 17 0.03
.08 24 .00 0.10 18 003
0.08 25 0.00 0.10 19 0.0%
0.08 % 0.00 0.10 0 0.00
0.08 7 0.00 0.10 21 0.00
0.08 8 0.00 0.10 n 0.00
.08 2 .00 0.10 b 0.00
0.08 30 0.00 0.10 ™M 0.00
.08 1 10.00 0.10 13 0.00
008 1 7.00 0.10 6 0.00
0.08 3 5.00 0.10 27 0.00
.08 4 440 0.10 1% 0.00
008 5 400 0.10 o 0.00
0.08 & 3.30 0.10 30 0.00
008 7 160 0.11 1 10.00
0.08 B 2.00 0.11 2 7
.08 g 0.20 0.11 3 5.00
008 10 0.0 0.11 4 440
0.08 11 0.09 0.11 5 400
.08 17 007 0.11 & 1%
008 13 .06 0.11 7 2
.08 14 0.06 0.11 3 170
008 15 0.0% 0.11 8 2
0.08 16 0.0% 0.11 10 200
.08 7 .05 0.11 11 030
008 18 0.00 0.11 12 010
.08 18 0.00 0.11 13 0.08
008 20 0.00 0.11 14 008
0.08 21 0.00 0.11 13 0.07
.08 7 .00 0.11 1% 008
008 3 0.00 0.11 17 008
0.08 24 0.00 0.11 15 008
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Tahble 5 Contirued

i Normalized and : 3 . Mormmbzed and
Cyelic Swwss e l"?"f‘:“"“' Cyelic Sews pln - .
Fatio, CSE. nhw:mc“:mﬂ| Mo h‘h“‘ds .':'],'_”’“ T Fatia, CSE. Bhw:"”,:“"il M mmsmum“

Bl 5 0.0 NE i o
811 0 0.05 0.13 14 210
011 21 0.05 0.13 15 o.0s
811 7 0.00 0.13 15 o.0%
011 3 0.00 0.13 17 0.7
0.1 24 0.00 013 15 o7
Bl 25 0.00 0.13 19 0.08
0.1 2 .00 013 0 0.0
Bl 27 0.00 0.13 21 0.08
B.11 2 0.00 013 n o0
Bl 29 0.00 0.13 23 o0
0.11 30 0.00 0.13 4 0.3
0.12 1 10.00 0.13 3 o.0%
0.12 2 7.00 0.13 26 0.0
0.12 3 5.00 0.13 77 .00
0.12 4 440 0.13 % 0.0
0.12 5 200 0.13 % .00
0.12 § 3.50 0.13 0 0.0
0.12 7 3.00 0.14 1 10.00
0.12 B 2 50 0.14 2 7.0
0.12 2 250 0.14 3 5.0
0.12 10 220 0.14 4 440
0.12 11 1.00 0.14 3 400
0.12 12 0.20 0.14 8 15
0.12 13 0.10 0.14 7 300
0.12 13 0.09 0.14 5 290
0.12 15 0.0 0.14 9 180
0.12 15 0.07 o4 10 240
0.12 7 0.07 o4 11 130
0.12 18 0.06 a4 12 200
0.12 19 0.06 014 13 040
0.12 30 0.05 a4 14 220
0.12 21 0.05 014 13 010
0.12 2 0.05 a4 16 009
0.12 23 0.05 014 7 0.08
0.12 24 0.00 o4 13 0.07
0.12 25 0.00 014 19 0.07
0.12 2 0.00 o4 0 0.06
0.12 27 0.00 014 21 0.06
0.12 2 0.00 o4 7 0.06
0.12 29 0.00 014 13 003
0.12 30 0.00 014 24 0.03
0.13 1 10.00 a4 25 005
0.13 2 7.00 014 % 0.03
0.13 3 5.00 a4 7 005
0.13 4 440 014 % 0.00
0.13 5 200 a4 29 0.00
0.13 5 3.50 o4 30 0.00
013 7 3.00 oi% 1 10.00
0.13 5 230 o3 2 7.00
013 9 270 ¥E 3 5.00
0.13 10 239 o3 4 4.40
013 11 210 ¥E 3 4.00
a3 12 050 a5 & 3.50
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Table 5 Contimued

i Normalired and Liguafaction- . Morzm Ered and
i}mﬂ.“?;' Comacwd SPT  Induced Volumstric ﬂfﬁ“; Comected SPT  Induced Vohumstric
: Blow ot (M, Stmaim, % : Blowr Count, (M}, Siradn, %

o3 T 300 017 1 1000
015 g 2.50 0.17 3 700
.15 g 250 0.17 3 00
015 10 250 0.17 4 440
.15 11 230 0.17 5 400
.15 12 210 0.17 8 150
.15 13 1.50 0.17 7 1m0
015 14 0.50 0.17 g 280
.15 15 0:20 0.17 g 180
015 15 0.10 0.17 10 270
015 17 0.09 0.17 1 140
0.15 18 0.08 0.17 12 1M
0.15 19 0.07 0.17 13 110
0.15 20 0.07 0.17 14 180
0.15 71 0.07 0.17 15 L10
0.15 2 0.06 0.17 18 050
0.15 3 0.06 0.17 17 0
0.15 24 0.06 0.17 15 01s
0.15 5 0.05 0.17 19 )
0.15 5 0.05 0.17 0 008
0.15 77 0.05 0.17 )| 008
0.15 28 0.05 0.17 » 07
0.15 29 0.00 0.17 b, 07
0.15 30 0.00 0.17 M nos
0.16 1 10.00 0.17 15 008
0.16 2 7.00 0.17 26 008
0.16 3 500 017 77 008
0.16 4 240 a7 28 0as
0.16 5 200 a7 20 0os
0.16 § 3.50 a7 30 005
0.16 7 3.00 0l 1 10.00
0.16 B 250 0l 3 7
0.16 g 250 0lg 3 5.00
0.16 10 .60 0l 4 440
0.16 1 230 0lg 5 4.00
0.16 12 230 0l 3 150
0.16 13 200 0lg 7 3.00
0.16 14 150 0l g 1.50
0.16 15 0.50 0lg g 1.80
0.16 15 0.20 0l 10 170
0.16 17 0.15 0ls 11 1.40
0.16 18 0.09 0l 12 120
0.16 19 0.08 0ls 13 110
0.16 20 0.07 0l 14 1.50
0.16 71 0.07 0ls 15 1.50
0.16 2 0.07 0l 16 110
0.16 7 0.06 0ls 7 040
0.16 2 0.06 0l 18 020
0.16 5 0.06 0ls 18 015
0.16 5 0.08 0l 20 10
0.18 7 005 0l 21 0.08
0.18 % oas 0lg 7 0.08
018 % 008 0l 73 .07
018 T 0as 0lg 24 .07
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Table 5 Contimued

i MNormalired and : ; . Moo Beged and
et RS i P i T

"OF Blow Comt, M) Smaim % "CR BlowCowst M)e  Stwain %
018 13 ooT 0.20 12 Q40
018 16 006 0.20 ] [T
018 7 006 0.20 21 als
018 18 0.0E 0.20 n o1g
018 m 006 0.20 3 [alls =}
018 30 005 0.20 ] Q0E
o1z 1 L 0.0 0.20 25 Qa7
o1z 2 T7.00 0.20 5 Qo7
01z 3 500 0.20 7 Qo7
.18 = 240 0.20 IE a7
0.1q 5 400 0.20 ] il
0.1q ] 3.50 0.20 30 Q05
0.1%9 7 300 0.21 1 1000
0.19 B 280 031 2 T
0.19 o 2.B0 021 3 500
0.1q 10 2.0 021 4 440
0.1 11 240 0.21 ;] 400
0.19 12 2.30 021 -] 15
0.19 13 2.10 021 T 100
0.1%9 14 120 0.21 E 2840
0.1% 15 1M 0.21 2 b
0.19 16 1.50 021 12 2T
0.1q 17 1.10 021 11 4
0.1%9 1B 050 0.21 1z 230
0.19 14 0.20 031 13 218
0.1q 20 0.15 0.21 14 200
0.1%9 21 0.10 021 15 L&
0.19 32 0.09 2zl 1& 150
0.19 23 0.0B 021 17 1.50
0.1q 2 0.07 [ | 18 1.0
0.1 23 007 0.z1 1= 100
0.19 26 0.07 oz 20 Q3
0.19 17 0.06 021 11 020
0.1%9 28 0.06 [ | o 013
0.1% 0 0.06 0 13 0ld
0.19 30 0.06 [l | 24 0.0g
0.20 1 1000 [ | 23 008
0.20 2 7 [ | 26 0oT
0.20 3 500 2zl T 00T
0.20 e 24 021 28 ooT
0.20 5 4200 [ | e ooT
0.20 & 3.50 0.z1 k1] .06
0.20 7 300 s} 1 1000
0.20 B 200 [ 3 1 T.00
0.20 o 2.60 [ 3 3.0
0.20 10 2.8 X 4 440
0.20 11 240 s} b] 4.0
0.20 12 2.30 0z & 350
0.20 13 2.10 [ 7 .00
0.20 4 200 2 g 180
0.20 15 180 [ 3 ] 180
020 16 150 0z {1 170
020 17 130 [ 3 11 .40
[l 1E 1L1a s} 12 130
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Table 5 Contimued

i MNormalired and Ligquafactico- i HNormmbzed and
?M“T‘E‘ Comeced 5PT  Induced Volumetic 'ﬂfi";’; Comsctsd SPT  Tnduced Volmmetic
: Blow Commt, (N, ), Sman % ' Blow Count, (¥}, Strain, %

733 3 10 03 7 300
0.1 14 200 024 £ 290
0.1 15 1.90 024 9 150
022 16 170 024 10 270
022 17 160 0.4 11 240
022 18 1.40 024 2 230
0.1 19 110 024 13 210
0.22 20 0.50 0.24 14 200
022 a1 0.30 024 15 190
o 7 0.20 0.4 15 150
o 2 0.10 024 7 160
0 24 0.10 024 1% 130
0.2 25 0.09 0.24 19 140
0.2 25 0.08 024 0 120
02 27 0.08 024 3 110
0 2 0.07 024 n 040
02 20 0.07 024 7 00
0.2 30 0.07 024 4 s
0.3 1 10.00 024 23 o0
033 2 7.00 024 26 .09
023 3 5.00 024 bt 008
023 1 1450 024 n 008
0.3 5 200 024 ) 0.08
0.3 5 3.50 0.4 0 .07
0.3 7 3.00 025 1 10,00
023 8 280 025 2 7.00
023 . 280 015 3 5.00
0.3 10 270 023 3 140
0.3 11 240 02s 5 400
033 12 230 s & 350
023 13 210 023 7 300
023 14 200 025 g 250
0.3 15 1.20 023 8 2150
0.3 16 170 02s 10 170
0.3 17 1.60 o2s 11 140
023 18 150 025 12 130
0.23 19 130 023 13 2110
0.3 20 110 1S 14 200
0.3 a1 0.50 02s 15 1.60
0.3 2 0.30 o2s 16 180
023 23 013 025 7 170
0.23 24 0.10 023 18 .60
0.3 25 0.08 1S 1 1.50
033 2 0.00 s an 130
023 27 0.08 025 21 120
023 2 0.08 025 2 1.00
0.3 9 0.07 023 23 0.40
0.3 n 0.07 02s 24 0.0
024 1 10.00 s 25 0.5
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026 10 170 028 1 440
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026 a1 130 028 15 190
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027 2 7.00 028 6 020
027 3 5.00 028 b 0.1%
0.7 3 440 028 n 010
0.7 3 400 028 » .09
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027 8 180 020 3 5.00
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0.7 11 140 020 3 400
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0.7 16 180 020 10 170
0.7 7 170 020 11 240
0.7 18 L&5 020 12 230
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0.7 23 100 020 17 170
0.7 24 0.50 020 1% 163
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02 24 L.o0 0.31 1E 154
02 25 Gush 0.31 12 155
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0.2 2B 0.15 0.31 n 137
02e 20 0.10 0.31 et LIE
020 30 f.0a 0.31 4 1.2
0.30 1 1000 0.31 25 1oz
0.30 2 7.00 0.31 5 080
0.30 3 500 0.31 7 045
0.30 e 24 0.31 5 03
0.30 b] 400 0.31 = [l
0.30 § 3.50 0.31 30 o.1g
0.30 7 300 0.31 31 0as
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0.30 ] 2.60 0.32 1 1000
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.30 12 230 0.32 4 440
.30 13 210 0.32 ;] 400
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0.30 15 180 032 T 300
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0.30 21 150 032z 13 210
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0.30 22 1.10 032z [ 1.83
0.30 25 020 03z 7 1.73
0.30 26 0.50 03z 18 166
0.30 27 0.30 03z ] 1.57
0.30 2B 0.20 03z 0 L.4%
0.30 20 0.10 03z 11 .40
0.30 30 0.10 032 12 1.32
.31 1 10,00 032 13 1.23
.31 3 T 032 4 1.15
.31 3 i 032 15 1.0
.31 4 240 032 16 .50
.31 3 400 032 T .50
0.31 & 3.50 032 18 (HE 1
0.31 7 300 032 e 0.2
0.31 E 200 032 30 012
0.31 2 280 032 3l 005
031 10 i 032 12 0.0
031 11 40 033 1 L 00
a3l 12 210 033 b 7.0
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033 3 1.25 0.35 13 210
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033 7 0.7 0.35 7 L77
033 28 050 0.35 I8 148
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033 30 017 0.35 0 1.53
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034 1 10.00 0.35 o 1%
034 2 7.00 0.35 ™ »
034 3 5.00 0.35 25 114
034 4 440 0.35 % 105
034 5 400 0.35 7 asa
034 3 350 0.35 % 080
034 7 3.00 0.35 % 040
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034 10 270 0.35 12 0.0
034 11 240 036 1 10.00
034 12 230 036 p 7

034 13 210 036 3 5.00
034 14 200 0.36 4 440
034 15 1.92 0.36 5 400
034 16 1.54 0.36 & 3
034 7 176 0.36 7 3
034 18 1.68 0.36 g 280
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036 2% 1.07 0.38 1% L83
0.36 7 .85 0.38 7 L.77
036 28 075 0.38 I8 170
036 29 £51 0.38 19 182
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036 3l 016 0.38 21 1.47
0.36 32 .00 0.38 o) 139
037 1 10.00 0.38 b 132
037 2 7.00 0.38 2 14
037 3 5.00 0.38 25 118
037 4 440 0.38 % L9
037 5 400 0.38 27 101
037 3 150 0.38 % 083
037 7 .00 0.38 % 0ss
037 g 1.50 0.38 30 (5]
037 [ 150 0.38 31 0
037 10 170 0.38 2 o
037 11 140 0.39 1 10.00
037 12 .30 0.30 . 7
037 13 110 0.39 3 500
037 14 2.00 0.30 4 440
0.37 15 1.9 0.39 5 400
037 16 1.8 0.39 & 130
037 7 1.77 0.30 7 1m
037 18 1.69 0.39 g .
037 19 1.62 0.30 9 180
0.37 20 1.54 0.39 10 27
037 1 1.46 0.39 11 140
037 2 139 0.30 12 30
037 3 131 0.39 13 110
037 24 1.23 0.30 14 00
0.37 25 1.15 0.39 15 153
037 2% 1.08 0.39 1% L85
037 7 1.00 0.30 17 77
037 28 080 0.39 18 170
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0.37 30 040 0.39 0 1.55
037 3l 018 0.39 21 1.47
037 32 .00 0.30 o) 140
038 1 10.00 0.39 2 132
038 2 7.00 0.30 ™ 125
038 3 5.00 0.39 25 117
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041 1 10,00 04z 13 1.34
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043 13 210 0.45 3 500
043 14 .00 0.45 4 440
043 15 193 0.45 g 400
043 16 186 0.45 & 350
043 17 178 0.45 7 100
043 18 17 0.45 g 290
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0.43 1 1.50 0.45 1 240
043 o 142 0.45 12 230
0.43 7 135 0.45 13 210
043 24 128 0.45 14 200
0.43 5 121 0.45 15 187
043 6 113 0.45 15 155
0.43 77 1.06 0.45 7 L7
043 28 0.97 0.45 15 171
0.43 20 0.80 0.45 19 154
043 30 065 0.45 0 157
0.43 3 0.54 0.45 2 150
043 32 0.00 0.45 e 143
0.44 1 10.00 045 b 135
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0.44 3 5.00 045 25 121
044 4 240 045 2% L4
0.44 5 200 045 T 107
044 § 3.50 045 28 100
0.44 7 300 045 2 088
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0.44 g 180 045 3l 083
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Yoshimine et al.

Yoshimine et al. (2006) published a series of functions that describe the settlement curves
presented by Ishihara and Yoshimine (1992). The Ishihara and Yoshimine (1992) curves (Figures
13 and 14) relate volumetric strain in clean sands to relative density (via normalized SPT blow
counts, N,) and factor of safety against liquefaction triggering (FS).

The raw blow count data contained in the ArcGIS® geotechnical database were normalized and
corrected to (N)g clean sand values by Equations 2 and 3 (Youd et al., 2001). The soil profiles
for each borehole location were then screened for liquefaction triggering using Equations 1, 6 and
7 as previously described. A ground settlement value of 0 m was assigned to all soils layers with
factors of safety against liquefaction triggering greater than 1.1.

To implement Yoshimine et al. (2006), the (N;)s clean sand blow count values were converted
to N; values using Seed et al. (1985) to account for traditional Japanese sampling practices and
techniques:

N, = % for (N1)eo < 20 (Equation 10a)
N; =(Ny)go  for (Ni)eo>20 (Equation 10b)

Following the method outlined by Yoshimine et al. (2006), the N; values were converted to
relative densities, D,, by (Meyerhof, 1957):

D, =21|— (Equation 11)

and the likelihood of liquefaction triggering, FS, was calculated according to the Japanese Design
Code for Highway Bridges (2000):

FS :% (Equation 12)
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R :0.0882]/1N—; for N; <14
4.5
R=O.O8821/1N—; +1.6E6(1N—;j for N, > 14

=o(75)

r, =1.0—0.015D

(Equation 13a)

(Equation 13b)

(Equation 14)

(Equation 15)

where N; is the normalized and corrected Japanese-modified SPT blow count, , and &’, are the
total and effective overburden pressures, respectively, o is the PGA for the analysis, D is the

depth from ground surface and ry is a stress reduction factor.

0 2 4 6 8 10 14 16
Max. Single Amplitude Shear Strain, ymax
Figure 13. Curves used to correlate single amplitude shear strain (ymax) to factor of safety

against liquefaction (relative density, D,, calculated from N;)
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Figure 14. Curves used to correlate single amplitude of shear strain (ymax) tO post-

liquefaction settlement

The maximum single amplitude of shear strain, ymax, for all sites with a factor of safety against
liquefaction triggering, FS, less than or equal to 1.1 was calculated by Yoshimine et al. (2006). In
the following equations F; is a nameless intermediate variable and the relative density prior to
liquefaction, Dy y;, is expressed as an integer (i.e., 65 percent is expressed as 65):

Yom = 3.5(2—FS )Fls%':l“:':n if Fue< FS<2.0 (Equation 16a)
Viax =0 if FS>2.0 (Equation 16b)
Vivex =P if Fut<FS (Equation 16c)
where
F,. =—0.0006D/,, +0.047D, ;,; +0.032 if D, >39.2%  (Equation 17a)
F,. =0.9524 if Drini < 39.2% (Equation 17b)

Finally, using the initial relative densities, D, and the maximum single amplitude of shear
strains, ymax, percent liquefaction-induced volumetric strains, ¢, were estimated by (Yoshimine et
al., 2006):
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&y = 1.5[exp(-0.025Dy ini) ]Ymax IT Ymax < 8% (Equation 18a)
ey = 12exp(-0.025D; i) if Ymax > 8% (Equation 18b)

The estimated settlement, Ay, at each borehole was the summation of the thickness of each
liquefiable soil layer, t, times the respective estimated volumetric strain, &,:

n
Ay = Zti XEy (Equation 19)
i=1

As previously mentioned, ground settlement value of 0 m was assigned to all locations with
factors of safety for liquefaction triggering greater than 1.1. Since earthquake magnitude was not
a required input variable, no magnitude scaling factors were used in this method.

Comparison of Methods

The calculated settlements (Ars and Ay) were compared at each borehole to assess the resultant
similarities and differences between the two methodologies. The results for the three analysis
events are shown in Table 6. For example, the scenario M7.0 earthquake settlement data set
showed an average difference between the two methods of 0.004 m, with a maximum difference
of 0.083 m. Of the 963 boreholes, Tokimatsu and Seed (1987) predicted higher settlements than
Yoshimine et al. (2006) in 232 boreholes and the opposite was true for 444 boreholes. Both
methods predicted no settlement in 287 boreholes. A method-to-method comparison of the
differences showed that 74 percent of the boreholes were within 0.01 m, 92 percent were within
0.025 m and 99 percent were within 0.05 m.

It was concluded that the two methods produced relatively similar results when considering the
quality of the input data and the ultimate use of the mapping. Subsequently, the average of the
two methods was considered appropriate to estimate the ground settlement, A, at each
liquefiable borehole location:

B A + A,

Aqu - 2

(Equation 20)
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Table 6

Comparison of Ars and Ay at each Borehole for the Three Analysis Events

Wasatch Fault 2 percent

Prob.

of 10 percent Prob. of

M7.0 Event Exceedance in 50 yrs Exceedance in 50 yrs

Average Difference, m 0.004 0.006 0.002
Maximum Difference, m 0.083 0.083 0.076
Number Uof Boreholes 939 189 313
where Ars > Ay

Number of Boreholes 444 487 352
where Ay > A+s

Number of Boreholes

where Ars = Ay = 0 287 287 298
Percent of Boreholes

where Ars and Ay are 73.9 73.7 78.4
within 0.010 m

Percent of Boreholes

where Ars and Ay are 92.3 914 94.3
within 0.025 m

Percent of Boreholes

where Aps and Ay are 99.0 98.8 99.3
within 0.050 m
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APPENDIX C - Hazard Class Identification

This report presents the first liquefaction-induced ground displacement maps developed for Utah
using both geotechnical and geological data in conjunction with deterministic and probabilistic
estimates of strong motion.

Methods and Classifications

The lateral spread maps are a continuation of work completed for the northern part of the Salt
Lake Valley by Bartlett et al. (2005) and Olsen et al. (2007). The methods used for this paper are
consistent with the methods developed in those reports; the reader is referred to those reports for a
detailed explanation of the analysis methodology. In short, lateral spread displacements were
estimated by the Youd et al. (2002) regression model for all borehole locations having a factor of
safety against liquefaction triggering less than or equal to 1.1. The estimated horizontal
displacements (Dy) were further categorized as “minimal” (0 m); “low” (0 to 0.1 m); “moderate”
(0.1 to 0.3 m); “high” (0.3 to 1.0 m); and “very high” (greater than 1.0 m). All boreholes with
factors of safety against liquefaction triggering greater than 1.1 were assigned a lateral spread
displacement of 0 m.

The methods used to estimate liquefaction-induced settlement are exhaustively explained in
Appendix B. Briefly, settlement estimates were averaged from settlements estimated by
Tokimatsu and Seed (1987) and Yoshimine et al. (2006). The ground settlement estimates were
categorized as “low” (0 to 0.05 m); “moderate” (0.05 to 0.1 m); "high” (0.1 to 0.3 m); and “very
high” (greater than 0.3 m). All soil layers with factors of safety against liquefaction triggering
greater than 1.1 were assigned a settlement of 0 m.

In the six ground displacement maps (see Figures 3 through 5 and 9 through 11), a hazard
category was assigned to each geologic unit shown in Figure 1 by statistical analysis of the
estimated displacements from all boreholes located within the respective geologic unit or group
of units with similar subsurface characteristics (e.g., near-surface soil type, origin, deposition and
age). A total of 24 geologic groups were assessed and assigned a hazard classification for each
map. All 963 boreholes from the ArcGIS® database are contained within the 24 geologic groups.

To assess the localized hazard, the estimated displacement at each borehole location was shown
as a dot that was colored according to the hazard categories previously mentioned. The dot
coloring was consistent with the classification shading shown in Figures 3 through 5 and 9
through 11. In some areas, several clearly defined homogenous or nearly homogenous dot
clusters representing varying hazard categories existed in the same geologic unit. In these cases,
the geologic units were subdivided prior to conducting statistical analysis.

An example of a “dot map” is included as Figure 15. The geologic unit shown highlighted in the
middle of the figure is the Qlaly unit (lacustrine, marsh and alluvium deposits) located in the
northeast quadrant of the valley. Due to the concentration of increased hazards in the northern

89



(upper) part and inferior hazards in the southern (lower) part, this geologic unit was subdivided
along the roadway that extends across the lower-third of the unit (Interstate 80).
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Figure 15. “Dot map” showing boreholes in Qlaly unit in northeast valley quadrant
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Deterministic Maps

Using the method discussed by Bartlett et al. (2005) and Olsen et al. (2007), cumulative
histograms of increasing hazard severity were developed to determine an 85 percent non-
exceedance ground displacement threshold for the M7.0 Wasatch fault scenario event maps. The
85 percent non-exceedance criterion means that no more than 15 percent of the estimated
displacements exceed the hazard category assigned to the respective geologic unit or group of
units and thus approximates a mean plus one standard deviation criterion. A sample histogram is
shown in Figure 16. This histogram corresponds to the lateral spread hazard estimated for the
northern part of the Qlaly geologic unit shown in Figure 15. Based on the 85 percent criterion,
the lateral spread hazard associated with this geologic unit was classified as “very high.” As
shown by the solid horizontal line at 85 percent, no more than 15 percent of the displacement
results exceed the assigned hazard category. Several additional histograms included as Figures
17 through 21 further illustrate the 85 percent criterion and subsequent hazard classification. The
analysis type and assigned hazard category are listed in the figure description.

Probabilistic Maps

When the natural log of the probabilistic-based data was taken, it was observed that the datasets
from well-sampled units generally demonstrated a log-normal distribution. Figure 22 shows the
log-normal distribution of the natural log of the ground settlement estimates based on a 2 percent
probability of exceedance in 50 years (2PE50) for the boreholes located in the northern part of the
Qlaly unit shown in Figure 15. To account for 0-meter displacement estimates, 0.01 m (1 cm)
was added to all settlement estimates prior to taking the natural log.

Due to the log-normal distribution, the hazard category assigned to each geologic unit or group of
units for the probabilistic analyses was most appropriately indicated by the median of all
estimated displacements within the respective dataset. The median means that no more than 50
percent of the estimated displacements exceed the hazard category assigned to the respective
geologic unit or group of units. For the data presented in Figure 22, a median displacement of
0.054 m was used to classify the geologic unit as having a “moderate” liquefaction-induced
ground settlement hazard. Figures 23 through 26 further illustrate the log-normal distributions.
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Qlaly unit located between 1-15 and 1300 East from 600
North to 4500 South, data north of 1-80 only, 87 boreholes

100

90 A

80 -

70 A

60 -

Cumulative Percent by Class

Minimal, 41.4% Low, 10.3% Moderate, 4.6% High, 11.5% Very High, 32.2%

Figure 16. Histogram showing “very high” hazard classification for lateral spread caused by
a M7.0 event on the Wasatch fault for the northern part of Qlaly unit located in northeast valley
guadrant.
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Qlaly unit located between I-15 and 1300 East from 600

100 North to 4500 South, data north of I1-80 only, 87 boreholes

90 -

80 -

70 o

60

Cumulative Percent by Class

Low, 46.0% Moderate, 27.6% High, 24.1% Very High, 2.3%

Figure 17. Histogram showing “high” hazard classification for ground settlement caused by
a M7.0 event on the Wasatch fault
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Qal2 deposit located alongside Qall unitin center of valley, branches to

Little and Big Cottonwood Canyons, 111 boreholes
100

80 -

Cumulative Percent by Class

0 -
Minimal, 45.0% Low, 22.5% Moderate, 9.0% High, 13.5% Very High, 9.9%

Figure 18. Histogram showing “high” hazard classification for lateral spread caused by a
M7.0 event on the Wasatch fault
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Qal2 deposit located alongside Qall unit in center of valley, branches to
Little and Big Cottonwood Canyons, 111 boreholes

100

90 o

80

Cumulative Percent by Class

Low, 66.7% Moderate, 20.7% High, 11.7% Very High, 0.9%

Figure 19. Histogram showing “moderate” hazard classification for ground settlement
corresponding to a M7.0 event on the Wasatch fault
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Qlbpm units along 1-15 corridor located between 3900

100 South and 9000 South, 123 boreholes

90

80

70

60

50

40

30

Cumulative Percent by Class

20

10

Minimal, 82.9%  Low, 5.7% Moderate, 1.6% High, 5.7%  Very High, 4.1%

Figure 20. Histogram showing “low” hazard classification for lateral spread caused by a
M7.0 event on the Wasatch fault.
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Qlbpm units along 1-15 corridor located between 3900
South and 9000 South, 123 boreholes

100

90

80

70

60

50

40

30

Cumulative Percent by Class

20

10

0

Low, 87.8% Moderate, 6.5% High, 5.7% Very High, 0.0%

Figure 21. Histogram showing “moderate” hazard classification for ground settlement
corresponding to a M7.0 event on the Wasatch fault.
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Qlaly unit located between 1-15 and 1300 East from 600
North to 4500 South, data north of 1-80 only, 87 boreholes

25

20 o

15 o

Frequency

10 4

IN(2PES0 settlement)

60 55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -05

0.0

Figure 22.
“moderate” ground settlement hazard was assigned to this unit
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Histogram showing ground settlement displacement distribution for 2PE50. A




Qlaly unit located between 1-15 and 1300 East from 600
North to 4500 South, data north of 1-80 only, 87 boreholes

Frequency

-0.5 0.0

-1.5

-40 -35 -30 -25 -20 -1.0

IN(LOPES0 settlement)

6.0 -55 -50 -45

Figure 23.

Histogram showing ground settlement displacement distribution for 10PE50. A

“low” ground settlement hazard was assigned to this unit.
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Qlaly unit located between 1-15 and 1300 East from 600
North to 4500 South, data north of 1-80 only, 87 boreholes

N w w
)] o [ 8
1 1 1

Frequency
8

15 -
10 -
5 -
0 -
-6.00 -5.25 450 -3.75 -3.00 -2.25 -150 -0.75 0.00 075 150 225 3.00
IN(2PES0 lateral spread)
Figure 24. Histogram showing lateral spread displacement distribution for 2PE50. A “low”

lateral spread hazard was assigned to this unit
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Qlaly unit located between 1-15 and 1300 East from 600 North
to 4500 South, data north of 1-80 only, 87 boreholes

Frequency
3

10 ~
5 -
0 -
-6.00 -525 -450 -3.75 -3.00 -225 -150 -0.75 000 075 150 225 3.00
In(10PESO0 lateral spread)
Figure 25. Histogram showing lateral spread displacement distribution for 10PE50. A

“low” lateral spread hazard was assigned to this unit
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Qal2 deposit located alongside Qall unit in center of valley, branches to
Little and Big Cottonwood Canyons, 111 boreholes

30

N N
o al
1 1

Frequency
|_\
(631
1

10 A
5 -
O .
60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -05 00
In(settlement)
Figure 26. Histogram showing ground settlement displacement distribution for 10PE50. A

“moderate” ground settlement hazard was assigned to this unit.
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Summary Tables

A hazard classification summary table for the three lateral spread maps for the 24 geologic groups
is shown in Table 7. Table 8 summarizes the hazard classifications for the three ground
settlement maps for the 24 geologic groups. To complement Tables 7 and 8, Appendix D
contains tables of the estimated displacements in each of the 24 geologic groups. As previously
mentioned, all 963 boreholes within the ArcGIS® database are contained within the 24 geologic
groups. The tables in Appendix D may be cross-referenced with Table 3 in Appendix A for a
description of approximate borehole location and date drilled.
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APPENDIX D - Tabulated Ground Displacements
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This appendix contains tables of the ground displacement values used in assigning the hazard
categories shown in the lateral spread and ground settlement maps. The tables are organized
according to the 24 geologic groups that are briefly described in Appendix C. The tables indicate
the borehole ID number of each borehole so that the displacement estimates may be cross-
referenced with Table 3 in Appendix A for a description of approximate borehole location and

date drilled.
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Table 9
Qlaly and Qly units located in northwest part of valley and Draper, 39 boreholes

Lateral Spread Honzontal Displacement, m Ground Settferment Displacement, m
Borehole ID X % Average of Tokimatsu and Saed (1987) and
Number Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenano 2PES0 10PES0 M7.0 Scemano 2PESO 10PES0

14 0.00 0.00 0.00 001 0.01 0.01
18 023 .19 018 0.02 0.02 0.01
19 000 0.00 0.00 000 0.00 0.00
27 0.00 0.00 0.00 0.13 0.13 0.13
28 0.63 0.31 0.50 0.12 0.12 0.12
30 0.00 0.00 0.00 0.01 0.01 0.01
54 0.02 0.07 007 0.07 0.07 0,06
58 0.00 0.00 0.00 0.04 0.04 0.04
ol 045 0.4 043 024 025 0.22
62 0.00 0.00 0.00 018 0.19 0.17
ol (.00 0.00 0.00 001 0.02 0.01
o9 494 491 488 0.00 0.07 0.05
7 204 1.78 1.76 018 019 017
78 0.00 0.00 0.00 001 0.02 0.01
93 0.03 0.02 0.02 0.07 0.08 0.05
102 0.00 0.00 0.00 0.01 0.01 0.01
105 0.00 0.00 0.00 003 0.03 0.01
106 0.00 0.00 0,00 0.05 0.07 0.02
107 0.00 0.0 0.05 0.04 0.04 0.04
108 0.01 0.01 0.01 0.15 0.l1e 0.13
109 0.00 0.00 0.00 .10 0.12 0.08
110 013 0.84 083 0.08 0.09 0.07
11 023 2.00 2,58 008 009 0.08
112 021 0.19 0.19 001 0.01 0.01
113 .00 0.00 0.00 g11 0.13 0.06
709 0.18 0.14 014 0.10 0.10 0.09
710 .00 0.00 0.00 0.00 0.00 0.00
711 0.85 0.7 0.71 0.03 0.03 0.03
721 0.02 0.15 0.15 005 0.05 0.05
m, 0.02 0.02 0.02 001 0.01 0.01
723 010 0.00 0.09 0.02 0.02 0.02
724 040 013 043 007 007 007
735 0.00 0.00 0.00 0.00 0.00 0.00
738 0.00 0.00 0.00 002 0.03 0.01
745 0.18 0.15 0.14 006 0.00 0.05
748 .00 0.00 0.00 (.00 0.00 0.00
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110
Table 10

Qaly units between 1-215 and 1-15 from 600 North to 4700 South, 135 boreholes

Lateral Spread Honzontal l-)isplav:emem. m Ground Settlement [isplacement, m
Borehole [D Average of Tokimatsu and Seed (1987) and
Numbear Youd and cthers (2002) Yoshimine and others (2006)
M7.0 Scenano 2PESQ 10PESO M7.0 Scenano 2PESO 10PES0

3 101 0.77 0.76 .08 0.08 0.07

7 0.00 0.00 0.00 0.00 0.00 0.00

21 0.04 0.04 0.00 0.02 0.02 0.01
25 0.00 0.00 0.00 0.01 0.01 0.00
26 0.00 0.00 0.00 (.00 0.00 0.00
oS 028 017 017 020 021 0.19
67 035 0.31 031 0.20 022 014
82 0.38 0.30 030 003 003 0.03

91 034 027 0.26 016 017 0.15
104 0.08 0.06 0.06 0.05 0.06 0.04
681 061 0.51 0.00 0.04 0.04 0.02
682 003 0.03 0.03 .08 0.08 0.05
726 0.05 0.00 0.05 0.03 0.03 0.02
740 0.79 0.5 0.50 0.05 0.05 0.04
740 0.37 0.11 0.11 0.14 014 0.13
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Table 11

Qall deposit in center of valley along entire length, branches to Little and Big

Cottonwood Canyons, 288 boreholes
Lateral Spread Honzontal Displacement, m Ground Settlement Dysplacement, m
Borehole ID : Average of Tokimatsu and Seed (1987) and
Number Youlsad oflen (009) Yoshimine and others (2006)
M70Scenario  2PESO 10PESO  M7.0Scensnio  2PES0 10PES0

12 106 2,54 253 016 016 0.16
53 0.00 0.00 0.00 0.03 0.04 0.02
68 078 0.71 071 015 017 0.13
75 0.00 0.00 0.00 0.3 0.04 0.02
79 0.00 0.00 0.00 0.03 0.04 0.01
9 0.00 0.00 0.00 002 002 0.02
o4 1.71 139 138 015 0la 0.11
9 024 021 021 008 0.10 0.05
13 0.00 0.00 0.00 0.08 010 0.02
138 001 0.00 0,00 011 012 0.09
136 0.02 0.02 0.02 0.05 0.06 0.04
137 0.96 0.75 0.74 0.06 0.06 0.04
138 0.00 0.00 0.00 003 003 0.02
138 0.00 0.00 0.00 0.05 0.07 0.01
140 001 001 0.01 016 017 0.11
141 0.00 0.00 0.00 0.03 0.03 0.00
142 000 0,00 0.00 001 001 0.00
143 001 0,00 0,00 003 003 0.02
144 433 375 373 0.03 0.03 0.03
145 0.01 0.00 0.00 003 003 0.03
146 0.00 0.00 0,00 0.00 0.00 0.00
147 0.00 0.00 0,00 0.00 0.00 0.00
148 0.00 0.00 0.00 0.06 006 0.05
149 0.00 0.00 0.00 0.0 0.06 0.05
150 0.00 0.00 0.00 0.00 0.00 0.00
151 003 0.02 0.02 005 003 0.04
152 0.20 0.15 0.15 0.11 011 0.09
153 020 0.14 0.14 0.16 016 0.13
154 0.00 0.00 0.00 0.04 0.04 0.01
172 013 011 011 013 013 0.12
173 0.00 0.00 0.00 0.03 0.03 0.00
174 0.00 0.00 0.00 0.05 0.08 0.03
178 0.00 0.00 0.00 011 0.11 0.1
179 0.00 0.00 0.00 0.02 002 0.02
180 0.00 0.00 0.00 002 0.02 0.01
3.3} 027 024 024 0.10 010 0.06
182 0.0s8 0.04 0.04 011 012 0.08
i83 0.00 0.00 0.00 0.10 012 0.03
184 0.11 0.10 0.10 0.06 006 0.04
185 0.00 0.00 0.00 0.00 0.00 0.00
186 0.00 0.00 0,00 0.06 0.07 004
187 041 038 038 006 007 003
188 0.00 0.00 0.00 0.01 0.01 0.00
189 0.00 0,00 0.00 004 004 0.02
190 0.00 0.00 0.00 0.00 0.00 0.00
101 029 e el 004 004 am
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Table 11 Continued

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole 1D Average of Tokimatsu and Seed (1987) and
Number A A S bilars sad Yoshimine (1997)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PESO

192 0.00 0.00 0.00 0.10 011 0.03
193 0.00 0.00 0.00 0.01 0.02 0.00
194 0.00 0.00 0.00 0.05 0.07 0.01
195 .24 444 440 017 017 0.14
196 0.14 0.13 0.13 0.14 014 0.11
197 027 025 024 018 019 0.16
198 1.42 1.33 1.32 019 019 017
199 0.14 0.13 0.13 0.09 0.09 0.07
200 0.00 0.00 0.00 0.01 0.01 0.00
201 0.00 0.00 0.00 0.00 0.00 0.00
202 0.00 0.00 0.00 0.01 0.02 0.00
203 21 191 1.89 0.06 0.06 0.05
204 0.06 0.05 0.05 0.07 0.08 0.06
205 0.14 013 0.13 0.04 0.04 0.04
206 0.00 0.00 0.00 0.02 0.03 0.00
207 0.01 0.01 0.01 0.07 008 0.03
208 0.00 0.00 0.00 0.02 0.02 0.00
209 0.00 0.00 0.00 008 009 0.07
210 026 0.25 0.24 0.05 0.06 0.03
211 0.09 0.08 0.08 013 014 0.07
212 113 1.02 1.01 007 0.08 0.03
213 0.64 0.59 0.59 008 008 0.07
214 0.00 0,00 0.00 0.00 0.00 0.00
215 0.00 0.00 0.00 0.00 0.00 0.00
216 0.00 0.00 0.00 0.00 0.00 0.00
217 0.00 0.00 0.00 003 0.03 0.02
218 097 0.92 021 0.08 0.03 0.05
219 0.00 0.00 0.00 0.00 0.00 0.00
220 0.00 0.00 0.00 0.03 0.03 0.01
222 0.07 0,06 0.06 0.10 0.10 0.07
223 0.00 0,00 0,00 0.00 000 0.00
224 0.00 0.00 0.00 0.01 0.02 0.01
225 043 039 038 016 016 0.12
226 0.02 0.02 0.02 0.17 0.17 0.15
227 1.07 1.00 099 013 018 007
228 0.00 0.00 0.00 0.00 0.00 0.00
229 013 0.12 0.12 0.08 0.09 0.06
230 1.78 1.69 1.68 017 017 0.13
231 09l 0.86 0.85 0.l0 011 0.07
232 1.03 1.01 1.00 0.11 012 0.10
233 1.33 1.25 1.24 0.04 0.04 0.04
234 0.63 0.03 0.03 010 0.10 0.08
235 0.24 021 021 0.08 010 0.04
236 1.51 139 138 0.08 0.08 0.07
7 0.00 0.00 0.00 0.00 0.00 0.00
239 000 0.00 0.00 0.01 0.02 0.00
240 1.37 117 116 0.11 011 0.10
277 0.08 0.07 0.07 0.04 0.08 0.04
279 111 0.90 0.89 0.02 0.02 0.01
280 0.28 0.23 022 0.03 0.03 0.01
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Table 11 Continued

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole 1D Average of Tokimatsu and Seed (1987) and
Number s 7 S bilars sad Yoshimine (1997)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PESO

281 248 213 211 0.09 0.10 0.0%
282 1.8 1,59 1.57 012 0.12 0.11
283 1.37 1.14 L12 0.07 0.07 0.06
284 0.29 024 024 031 032 0.25
285 003 0.03 0.03 0.03 0.03 0.02
286 004 0,04 0.04 003 0.04 0.01
287 0.00 0.00 0.00 0.00 0.00 0.00
280 132 290 285 020 0.20 0.19
2% 0.91 077 0.76 0.18 020 0.13
291 1.30 1.07 1,06 0.19 021 0.13
203 1.08 0.87 0.86 0.04 0.04 0.04
295 246 24 212 0.06 0.07 0.05
296 033 0.28 0.28 0.06 0.00 0.02
297 1.34 116 1.15 0.03 0.03 0.03
298 0.00 0.00 0.00 0.02 0.03 0.00
209 0.69 0.58 0,57 0.08 0.08 0.04
300 1.12 0.94 0.93 0.04 0.04 0.04
301 1.28 1.05 1.04 004 0.04 0.04
303 2.90 235 233 0.07 0.07 0.07
306 1.07 0.84 0.83 0.03 0.03 0.01
307 0.06 0.06 0.06 002 0.02 0.01
330 000 0.00 0.00 0.00 0.00 0.00
367 0.00 0,00 0.00 005 0.08 0.00
368 b3 x) 1.87 184 0.03 0.03 0.02
369 0.00 0.00 0.00 0.00 0.00 0.00
372 0.00 0.00 0.00 003 0.03 0.01
373 0.00 0.00 0.00 0.04 0.03 0.00
37 052 0.43 0.00 0.9 0.09 0.01
375 0.00 0.60 0.00 0.02 0.02 0.00
376 0.00 0,00 0.00 0.00 0.00 0.00
384 0.00 0,00 0,00 0.00 0.00 0.00
385 0.00 0.00 0.00 0.02 0.02 0.00
386 0.00 0.00 0.00 0.00 0.00 0.00
387 0.00 0.00 0.00 0.00 0.00 0.00
388 0.61 0.52 0.51 010 010 0.01
429 1.13 097 0.00 0.09 0.0 0.07
430 0.00 0.00 0.00 0.02 001 0.00
431 0.00 0.00 0.00 007 0.07 0.02
432 092 0.78 0.77 0.06 0.05 0.03
433 0.00 0.00 0,00 0.02 0.01 0.00
434 0.00 0.00 0.00 0.01 0.01 0.00
435 0.00 0.00 0.00 0.06 0.06 0.03
436 0.00 0.00 0.00 0.00 0.00 0.00
439 0.00 0.00 0.00 0.02 0.02 0.00
448 0.00 0.00 0.00 002 0.02 0.00
459 355 237 2.36 0.08 0.08 0,05
460 113 0.76 076 0.03 004 0.01
465 0.00 0.00 0.00 0.00 0.00 0.00
466 L7l 139 138 017 019 0.16
407 0.50 0.39 039 0.04 0.04 0.03
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Table 11 Continued

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole 1D Average of Tokimatsu and Seed (1987) and
Number s 7 S bilars sad Yoshimine (1997)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PESO

474 269 204 2,03 015 018 0.13
478 2.12 1.79 1.78 014 0.1% 0.13
479 2.96 1.80 1.79 028 028 0.26
480 i 219 218 011 011 0.08
481 0.00 0.00 0.00 0.10 010 0.03
482 119 0.75 075 004 0.04 0.02
485 350 249 248 o1l 011 009
486 1.70 L8 117 0.23 024 0.19
487 230 1.88 1.87 004 0.04 0.04
488 0.09 0.07 007 013 013 0.08
489 073 057 057 0.06 0.06 0.06
490 246 189 1.89 0.18 0.18 0.09
494 338 227 226 0.19 0.20 0.17
495 7.29 477 474 0.08 0.08 0.08
496 149 1.20 119 0.04 0.04 0.04
497 0.00 0.00 0,00 0.03 0.03 0.02
498 i1l 2.09 0.09 021 023 0.13
499 2.9 1.90 1.89 017 018 013
500 0.00 0.00 0.00 014 04 0.08
501 1.18 0.96 0.96 013 014 011
502 105 3.10 3.08 013 0.13 0.12
503 324 247 245 0.24 0.24 023
504 0.64 0.49 0,49 008 0.09 0.05
505 291 226 225 0.05 0.06 0.03
S14 0.56 0.42 0.42 0.06 0.08 0.02
518 0.00 0.00 0.00 0.00 0.00 0.00
Sle 1.58 114 114 0.08 0.06 0.04
517 248 1.82 1.81 0.07 0.07 0.07
518 0.00 0.00 0.00 013 014 0.08
519 0.00 0,00 0.00 0.00 0.01 0.00
520 0.00 0,00 0,00 0.10 011 0.08
521 1.03 0.79 079 0.03 0.04 0.01
522 0.00 0.00 0.00 002 003 0.00
523 1.73 118 117 0.12 0.15 0.04
524 1.55 122 0.00 002 003 0.00
525 192 1.49 1.48 0.07 0.08 0.06
526 21 1.70 1.69 026 0.26 0.25
527 1.52 1.21 1.20 0.03 0.04 0.01
528 1.07 0.83 083 0.06 0.07 0.04
529 0.00 0.00 0.00 0.03 0.04 0.01
530 1.44 118 1.18 0.04 0.04 0.03
534 0.00 0.00 0.00 0.00 0.00 0.00
535 0.00 0.00 0,00 0.01 0.01 0.00
536 0.00 0.00 0.00 0.00 0.00 0.00
537 0.00 0.00 0.00 003 003 0.02
S40 000 0.00 0.00 0.00 0.00 0.00
541 1.24 091 091 0.04 004 0.02
542 0.06 0.04 0.04 0.03 0.04 0.02
543 0.00 0.00 0.00 000 0.00 0.00
54 0.00 0.00 0.00 0.00 0.00 0.00
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Table 11 Continued

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole 1D Average of Tokimatsu and Seed (1987) and
Number s 7 S bilars sad Yoshimine (1997)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PESO

$48 0.00 0.00 0.00 0.00 0.00 0.00
$46 0.03 0.03 0.03 0.01 0.01 0.01
547 0.00 0.00 0.00 0.00 0.00 0.00
548 0.09 0.07 0.07 0.01 0.01 0.01
549 0.00 0.00 0.00 0.00 000 0.00
550 000 0,00 0.00 0.00 0.00 0.00
551 435 288 286 012 012 a1l
552 083 0.67 0.67 0.01 0.01 0.00
555 293 2,40 239 0.02 002 0.01
556 197 1.58 1,57 0.03 0.03 0.02
557 1.48 116 1.15 0.04 0.04 0.04
558 0.00 0.00 0.00 0.00 0.00 0.00
$59 1.54 1.30 1.29 0.08 0.08 0.04
560 043 032 032 0.01 0.01 0.00
S61 0.00 0.00 0.00 0.02 0.02 0.00
562 0.10 0.09 0.00 0.03 0.04 0.01
563 515 434 429 013 0.13 0.12
564 1.35 1.13 111 004 0.04 0.04
565 032 0.49 0.49 0.18 018 0.16
566 0.46 043 0.42 0.19 020 0.16
567 041 0.38 037 011 0.12 0.09
568 000 0.00 0.00 0.07 0.07 0.07
570 0.00 0.00 0.00 0.04 004 0.03
57t 0.01 0.01 0.01 0.03 0.03 0.03
§72 047 0.41 0.40 0.08 0.08 0.02
LA 2.7 23 231 031 031 0.28
574 0.00 0.00 0.00 018 0.19 0.15
575 0.61 0.53 0.53 0.06 0.00 0.04
576 0.00 0.60 0.00 018 019 0.12
577 0.07 007 0.07 00 011 0.05
578 0.70 0.63 0.62 011 012 0.07
579 1.22 1.04 1.03 032 034 027
580 0.00 0.00 0.00 0.00 0.01 0.00
581 016 0.13 013 0.05 0.05 0.04
582 208 172 1.70 0.05 008 0.05
630 003 0.03 0.03 0.50 0.52 0.48
631 160 133 132 007 0.07 0.02
632 1.51 1.28 127 017 017 0.16
633 0.53 0.46 0.46 013 0.13 0.09
634 1.10 091 091 0.11 012 0.10
635 1.08 0.91 0.0 011 0.11 0.07
636 224 1.88 1,86 013 013 0.11
665 0.66 0.55 0,54 0.04 0.04 0.03
666 038 031 0.30 0.05 0.05 0.02
667 067 0.55 0.55 007 007 0.03
679 1.17 098 0.97 0.06 0.07 003
730 0.06 0.05 0,05 0.02 003 0.01
731 0.4 037 037 0.02 0.02 0.02
737 0.05 0.03 0.03 0.02 0.02 0.02
744 0.74 0.70 0.69 0. 0.09 0.08
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Table 11 Continued

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole ID Average of Tokimats and Seed (1987) and
Nitmbes Yool vl ofine,(2002) Ishihara and Yoshimine (1992)
M7.0 Scenano 2PESO 1OPESO M7.0 Scenano 2PESO LOPESO

747 0.59 0.4 0.4 0.08 008 0.04
749 0.00 0.00 0.00 0.00 0.00 0.00
1008 0.00 0.00 0.00 002 0.01 0.00
1021 0.98 082 081 0.06 000 0.04
1028 0.00 0.00 0.00 0.05 0.08 0.02
1027 1.94 1.76 1.75 002 002 0.02
1029 037 0.35 034 0.09 0.09 0.08
1034 2.59 1.78 178 002 0.02 0.02
1039 2% 2.66 2.64 0.06 0.06 0.0
1042 024 0.13 0.13 007 0.07 0.03
1043 493 440 438 020 021 017
1047 0.50 044 043 0.05 0.05 0.04
1054 0.10 0.08 0.08 0.10 011 0.06
1055 1.12 1.00 099 0.00 007 0.05
1057 0.00 0.00 0.00 0.00 001 0.00
1058 y J 458 457 018 016 011
1068 1.55 .23 122 013 014 0.10
1079 0.00 0.00 0.00 0.00 0.00 0.00
1080 233 1.90 1.89 006 006 0.06
1083 0.00 0.00 0.00 0.00 0.00 0.00
1106 017 0.12 0.12 0.0m 0.09 0.06
1107 0.00 0.00 0.00 0.01 0.02 0.01
17 0.00 0.00 0.00 0.00 0.00 0.00
1123 200 141 1.40 0.07 007 0.05
1130 2.04 1.46 145 002 0.02 0.02
1134 000 0.00 0.00 0.00 0.00 0.00
1136 1.01 0.81 0.80 0.06 0.06 0.04
1139 0.00 0.00 0.00 0.02 002 0.00
1140 0.00 0.00 0.00 0.00 0.00 0.00
1143 1.00 085 0,85 007 007 0.03
1144 0.00 0.00 0.00 0.01 0.02 0.00
1146 0.00 0.00 0.00 0.01 0.01 0.00
1148 016 0.11 0.11 002 002 0.01
1159 0.00 0.00 0.00 0.00 0.00 0.00
1160 003 0.03 0.03 007 0.07 0.03
1166 0.00 0.00 0.00 0.04 0.04 0.00
1236 087 0.76 0.73 0.01 0.02 0.00
1245 1.12 1.17 1,16 009 0o 0.08
1274 0.00 0.00 0.00 007 0.06 0.01
1276 7. 744 7.42 0.21 021 0.12
1298 000 0.00 0.00 0.00 0.00 0.00
1299 1.29 1.19 1,18 0.07 007 0.07
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Table 12

Qal2 deposit located alongside Qall unit in center of valley, branches to Little and
Big Cottonwood Canyons, 111 boreholes

Tateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole ID Average of Tokamatsu and Seed (1987) and
Nusnber Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PESO M7 0 Scenurno 2PESO 10PES0

4 0958 0.78 0.77 0.08 0.08 0.05
1 0.00 4.00 0.00 0.02 002 0.00
30 201 156 1.54 023 023 021
a8 002 0.02 0.02 0.04 0.04 0.02
96 (.00 (.00 0.00 0.00 0.01 000
304 0.00 Q.00 0.00 0.00 0.00 000
305 0.68 053 0.52 0.07 007 007
308 0.20 0.15 015 0.05 0.05 0.04
347 0.00 0.00 0.00 0.04 0.04 0.02
348 0.00 .00 0.00 0.00 0.00 0.00
340 0.00 0.00 0,00 0.00 0.00 0.00
3350 032 0.26 026 0.03 0.03 003
351 0.00 0.00 0.00 0.00 0.00 0.00
352 0.19 0.14 0.14 0.07 0.07 0.06
353 .00 .00 0.00 0.00 0.00 .00
371 0.00 .00 0.00 0.00 0.00 0.00
3 0.00 (.00 0.00 0.01 0.01 000
380 0.00 0.00 0.00 0.05 0.04 0.01
024 127 0.96 095 0.09 0.10 0.00
625 0.00 (.00 0,00 0.03 0.04 0.00
02o 0.00 0.00 0.00 0.05 0.05 004
627 0.00 0.00 0.00 0.12 0.13 0.07
628 0.00 .00 000 0.09 011 005
629 a0l 0.01 0.00 0.04 0.04 002
638 1.68 1.34 133 0.11 0.13 0.05
030 0.46 035 035 0.04 004 0.04
o040 0.00 0.00 0.00 0.09 0.090 0.01
o4l 0.00 0.00 0.00 0.02 0.02 001
042 1.12 092 091 0.1o 016 0.14
043 0.00 0.00 0.00 0.00 0.00 0.00
644 0.00 .00 0.00 0.00 0.00 0.00
645 dle 012 012 0.03 0.03 0.02
odo 0.29 0.22 022 003 0.03 002
647 0.35 0.29 028 007 0.07 007
G648 1.32 1.07 1.06 013 013 0.12
649 087 0.69 068 0.03 0.04 0.03
050 0.07 0.04 0.04 0.05 0.05 0.02
051 087 0.03 003 0.07 007 006
652 0.02 0.02 002 0.11 011 007
654 0.04 0.03 0.03 013 015 0.05
655 0.00 .00 0.00 0.01 0.02 0.00
650 1.92 1.54 1.52 0.06 0.07 0.05
657 0.00 000 000 0.01 0.01 0.00
658 0.75 0.62 062 011 011 000
() 024 0.19 019 0.06 007 0.02
ool Q08 103 0ol 008 00a 003
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Table 12 Continued

Lateral Spread Honzontal Displacement, m Ground Settiement Displacement, m
Borehole ID " Average of Tolamatsu and Seed (1987) and
Number Tour a0 som L2003} Yoshismine and others (2006)
M7.0 Scenano 2PESO 10PESO 7.0 Seenino 2PESO 10PESO

ool 0.05 0.04 0.04 0.16 017 0.14
o002 0.00 0.00 0.00 0.00 0.00 0.00
603 021 0.17 017 011 0.12 008
008 0.00 (.00 0,00 0.03 003 003
069 (.00 0.00 0.00 002 0.02 0.00
o070 0.00 .00 0.00 0.00 0.00 0.00
671 087 0.72 0.71 027 0.28 0.15
672 1.86 1.51 149 0.05 0.05 005
673 003 0.02 0.02 0.04 0.04 003
674 003 0.02 0.02 0.06 0.00 0,01
675 0.00 0.00 0.00 0.01 0.01 0.00
676 0.00 0.00 0.00 0.00 0.00 0.00
677 0.50 0.39 038 0.03 0.03 0.03
678 0.00 0.00 0.00 0.02 003 0.01
680 0.00 0.00 0.00 0.00 0.00 0.00
685 0.01 0.01 001 037 0.37 0.35
1001 0.05 0.04 0,04 0.01 0.01 0.01
1011 0.01 .00 0.00 0.07 0.08 0.04
1013 1.80 1.54 1.53 0.02 0.02 0.0
1016 0.l6 .10 010 0.07 .08 0.02
1020 .02 0.02 0,02 0.08 0.09 0.06
1026 0.00 0.00 0.00 0.00 0.00 0,00
1030 0.01 0.01 0.01 0.03 0.03 0.01
1031 0.00 0.00 0.00 003 0.03 0.01
1035 0.00 0.00 0.00 0.00 0.00 0.00
1045 0.29 0.13 0.12 0.05 0.08 0.08
1050 0.00 0.00 0.00 001 0.01 0.00
1060 2.00 1.49 1.48 0.05 0.05 0.04
1066 160 1.19 118 0.02 0.02 om
1070 0.00 .00 0.00 0.00 0.00 0.00
1071 0.10 0.11 0.11 0.00 0.00 0.05
1075 0.00 0.00 0,00 0.00 0.00 0.00
1077 .00 0.00 0,00 0.61 0.01 0.00
1084 0.09 0.06 0,06 009 0.00 0.0
1088 0.00 0.00 0.00 0.02 0.02 0.00
1091 0.24 0.13 013 0.06 0.06 0.06
1093 004 0.03 0.03 0.05 0.06 0.0
1094 0.01 0.01 0.01 0.04 0.04 0.03
1005 0.00 0.00 0.00 0.02 0.02 000
1102 0.00 0.00 0,00 002 0.03 0.00
1110 0.05 0.04 0,04 0.03 003 0.01
111 1.02 0.87 087 0.03 0.03 0.01
1112 0.00 0.00 0.00 0.00 0.00 0.00
1115 0.04 0.03 0,00 0.02 6.02 0.00
1118 0.03 0.02 0,02 0.15 015 014
1121 0.02 0.02 0,02 0,05 0.06 002
1122 0.00 0.00 0.00 0.00 0.01 0.00
1124 0.57 0.51 0.50 0.01 0.01 0.01
1125 039 034 033 0.01 0.01 0.00
1128 0.03 0.03 003 0.09 009 0.02
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Table 12 Continued

Latera! Spread Honzontl Displacement, m Ground Settlement Displacement, m
Borehole ID Average of Tolamatsu and Seed (1987) and
Number T ofern G ™ Yoshimine and others (2006)
M7.0 Scenano 2PES0 10PE30 M7.0 Scenario 2PE30 10PES0

1138 .00 .00 0,00 0.00 0.00 0.00
1141 0.06 0.04 0.04 0.06 0.06 0.06
1147 002 0.01 0.01 0.04 0.04 003
1149 0.00 0.00 0.00 0.00 0.00 0.00
1152 0.00 0.00 0.00 0,00 0.00 0.00
1153 053 044 0.00 0.01 0.02 0.00
1155 0.00 0.00 0.00 0.03 0.04 001
1158 0.53 048 048 017 0.17 0.14
1169 0.00 0.00 0.00 0.01 0.01 0.00
1189 0.00 0.00 0.00 0.00 0.00 0.00
1190 0.00 0.00 0.00 0.00 0.00 0.00
1191 0.00 0.00 0,00 0.00 000 000
1192 0.00 0.00 0.00 0.00 0.00 0.00
1238 063 0.50 0,50 003 0.03 0.01
1239 0.00 0.00 0.00 0.00 0.00 0.00
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Table 13

Qlaly unit located between 1-15 and 1300 East from 600 North to 4500 South. data
north of I-80 only, 87 boreholes

Lateral Spread Honzontal Displacement, m Grownd Settlement Displacement, m
Borehole ID Average of Tokimatsu and Seed (1987) and
Number You! ynd ot (2003) Yoshimine and others (2006)
M7.0 Scenano 2PES0 10PE50 M7.0 Scenano 2PESO 10PES0

1o 019 0.13 0.13 0.12 0.12 0.07
2 293 1.92 192 013 014 0.07
55 0.00 0.08 0.08 0.05 0.05 0.05
o3 388 336 335 0.42 042 0.41
&0 0.00 0.00 0.00 0.06 0.00 0.05
173 0.00 0.00 0.00 00] 0.02 0.00
176 0.00 0.00 0.00 0.01 0.02 0.00
177 0.00 0.00 0.00 0.01 0.02 0.00
221 0.44 037 0.37 008 0.08 0.06
238 002 0.01 0.01 0.02 0.02 0.02
241 0.00 0.00 0.00 0.05 0.05 003
401 144 1.09 1.09 0.03 0.03 0.03
402 0.52 0.40 0.39 010 0.10 0.08
463 S0l 4.07 405 0.23 023 023
404 125 0.87 0.86 020 027 0.21
468 126 0.9 0.96 0.12 012 0.00
470 0.00 0.00 0.00 0.00 0.00 0.00
471 000 0.00 0.00 0.00 0.00 0.00
472 123 0.89 088 020 020 017
473 0.00 0.00 0.00 006 0.06 003
475 373 289 288 0.06 0.06 0.05
476 0.06 0.04 0.04 011 0.11 0.10
477 3139 2.3 239 0.08 0.08 0.05
483 137 0.82 081 0.07 0.07 0.07
484 .00 0.00 0.00 0.01 0.01 0.00
401 0.7 0.55 0.55 (.00 0.00 0.04
492 0.09 0.00 0.00 028 028 027
493 133 0.87 087 0.17 017 016
506 115 0.86 0.86 017 017 0.l6
507 000 0.00 0.00 008 008 007
508 013 0.10 0.10 0.02 0.02 0.02
509 10.13 7.45 741 033 033 029
510 0.00 0.00 0.00 0.00 0.00 0.00
511 394 304 302 0.06 0.06 0.05
512 382 2.9 288 0.05 0.05 0.05
513 410 309 308 015 0.lo 0.12
531 0.05 0.03 0.03 0.05 0.06 0.03
532 1939 13.74 13.09 018 018 0.15
533 162 331 350 0.06 0.06 0.04
538 0.00 0.00 0.00 000 0.00 0.00
539 0.07 0.05 0.05 0.04 0.04 0.03
553 230 1.93 192 004 0.04 002
554 031 0.23 023 0.08 0.08 008
585 0.00 0.00 0.00 003 0.03 0.01
586 .00 0.00 0.00 0.09 0.09 0.08
SR7 0 on aon 000 0ans ans am
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Table 13 Continued
Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole ID Avemge of Tokimatsu and Seed (1987) and
Number Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenario  2PESO 10PES0  M7.0 Scenano  2PESO 10PES0

588 421 303 30l 015 015 0.14
589 0.00 0.00 0.00 0.00 0.00 0.00
590 1.44 1.28 128 0.06 0.06 0.05
501 0.00 0.00 0,00 0.00 0.00 0.00
592 092 0.85 0.85 006 0.06 0.06
503 0.00 0.00 0.00 0.00 0.00 0.00
594 0.00 0.00 0.00 0.00 0.00 0.00
505 0.11 0.10 0.10 013 0.13 0.13
596 049 0.46 0.45 015 0.16 0.07
507 0.00 0.00 0.00 0.15 0.16 0.09
598 0.08 0.07 0.07 008 0.09 0.07
599 0.00 0.00 0.00 0.21 021 0.17
600 0.34 0.30 0.30 007 007 0.06
601 143 1.28 127 0.02 0.02 0.02
602 0.00 0.00 0.00 0.16 0.17 0.13
603 0.00 0.00 0.00 005 0.05 0.05
604 000 0.00 0.00 003 0.04 0.01
605 002 0.01 0.01 0.10 0.12 008
606 1.34 .1 1.10 0.14 0.15 0.12
607 0.00 0.00 0.00 0.05 0.06 0.03
608 0.00 0.00 0.00 0.04 0.06 0.01
609 0.00 0.00 0.00 0.05 0.05 0.04
610 0.00 0.00 0.00 0.05 0.05 0.04
611 0.00 0.00 0.00 0.00 0.00 0.00
612 000 0.00 0.00 001 0.01 0.00
6l3 080 0.70 0.70 002 002 0.01
614 021 0.19 0.19 0.01 0.01 0.01
615 0.00 0.00 0.00 000 0.00 0.00
6l6 000 0.00 0.00 Q.00 0.00 0.00
617 0.00 0.00 0.00 (.00 0.00 0.00
618 121 1.03 1.03 0.03 0.03 0.03
619 0.00 0.00 0.00 001 0.01 0.00
620 1.01 0.9 0.96 0.04 0.04 0.02
621 195 1.67 1.606 0.03 0.03 0.03
622 0.00 0.00 0.00 0.01 0.01 0.00
623 1.42 1.17 117 0.02 002 0.02
689 110 1.00 1.00 0.14 015 0.11
691 0.44 0.2 0.42 003 0.04 0.02
692 0.00 0.00 0.00 0.00 0.00 0.00
707 0.00 0.00 0.00 0.00 0.00 0.00
739 077 063 063 005 005 0.05
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Table 14

Qlaly unit located between I-15 and 1300 East from 600 North to 4500 South, data
south of 1-80 only, 15 boreholes

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole ID Average of Tokimatsu and Seed (1987) and
el Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PES0 M7.0 Scenano 2PESD 10PES50

8 0.00 0.00 0.00 0.00 0.00 0.00

i3 0.00 0.00 0.00 0.00 0.00 0.00
87 0.00 0.00 0.00 .00 0.00 0.00
05 035 0.25 024 0.06 0.06 0.06
702 116 0.96 0.96 007 0.07 0,05
734 037 033 033 0.03 003 0,03
1014 0.00 0.00 0.00 0.00 0.00 0.00
1017 .00 0.00 0.00 0.00 0.00 0.00
1022 028 0.25 025 003 0.03 0.02
1032 0.00 0.00 0,00 0.00 0.00 0.00
1038 .00 0.00 0.00 0.02 0.02 0.00
1069 0.00 0.00 0.00 0.01 0.01 0.00
1089 0.00 0.00 0.00 0.00 0.00 0.00
1109 033 0.31 0.00 0.01 0.02 0.00
1154 a1l 0.00 0.00 .16 0.16 0.16
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Table 15
Qlbpm unit located between State Street and 2700 East from 3300 South to 4500
South. 24 boreholes
Lateral Sprend Honzontal Displacement. m Ground Settlement Displacement, m
Borehole [D Average of Tokimatsu and Seed (1987) and
Number Yol and othess (2002) Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PE50 M7.0 Scenano 2PESO 10PES0

2 0.00 0.00 0.00 0.04 0.04 0.02
3 022 0.15 0.15 0.09 0.09 0.08
10 0.20 0.15 0.15 0.10 0.10 0.08
3l 0.00 0.00 0.00 0.12 0.12 0.1
19 0.00 0.00 0.00 0.01 0.01 0.00
86 125 0.79 0.79 .04 004 0.04
80 1.90 1.35 134 0.06 0.06 0.05
1004 083 0.48 048 013 013 o1
1005 021 0.14 013 0.04 0.04 0.02
1006 0.00 0.00 0.00 001 0.01 0.00
1010 0.68 0.52 0.52 0.01 0.01 0.01
1012 057 0.41 0.40 0.20 0.20 0.18
1015 0.00 0.00 0.00 0.00 0.00 0.00
1028 111 0.9 0,95 0.06 0.06 0.03
1033 0.00 0.00 0.00 0.00 0.00 0.00
1037 0.00 0.00 0.00 .00 0.00 0.00
1049 0.49 039 039 0.02 0.02 0.02
1052 420 015 015 0IR 0.18 0.18
1065 032 023 0,00 0.01 0.01 0.00
1073 017 013 0.13 0.05 0.05 0.05
1090 026 0.21 0.20 0.14 0.14 0.11
1127 0.04 0.03 003 0.10 011 0.00
1132 0.00 0.00 0.00 0.00 0.00 0.00
1137 0.02 0.02 0,02 0.02 0.02 0.02
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Table 16

Qlbpm unit located between 500 East and 1100 East from 4200 South to 4700
South, 10 boreholes

Lateral Spread Honzontal Displacement, m Ground Settiement Displacement, m
Borehole [D Average of Tokimatsu and Seed (1987) and
Number Yeaxdand oéher 2002) R Youhiiine and cthers (2006)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PES0

1002 Q.00 0.00 0.00 001 0.01 0.00
1019 0.02 0.01 0.01 008 0.05 0.03
1056 0.00 0.00 0.00 0.00 0.00 0.00
1003 (.00 0.00 0.00 0.00 0.00 0.00
1004 0.00 0.00 0.00 0.00 0.00 0.00
1072 000 0.00 0.00 000 0.00 0.00
1074 011 007 007 0.04 005 003
1100 1.49 1.38 1.38 002 003 0.0
112¢ 008 0.00 0.06 0.09 0.09 0.00
1150 .00 0.00 0.00 .02 0.02 0.01
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Table 17
Qlbpm units located between 900 East and Van Winkle Expressway from 4700
South to 7000 South. 8 boreholes

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m

Barehole ID Average of Tokimatsu and Sead (1987) and

Number Youd and otheiss (2002) Yoshamine and others (2006)

M7.0 Scenano 2PESO 10PES) M7 0 Scenano 2PESO 10PESO
1007 .00 0.00 0.00 0.00 0.00 0.00
1009 034 020 020 0.07 0.08 003
10I8 0.02 0.01 0.01 0.12 011 0.09
1023 .00 0.00 0.00 0.00 0.00 0.00
1024 .04 003 0.03 003 004 0.02
1030 0.00 0.00 0.00 0.00 0.00 0.00
104) .00 0.00 0.00 000 0.00 0.0
1086 0.00 0.00 0.00 0.03 0.04 0.02
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Table 18

Qlbpm units along I-15 corridor located between 3900 South and 9000 South, 123

boreholes
Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole ID Average of Tokimatsu and Seed (1987) and
Number Yol s ooy \H02 Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PES0 M7.0 Scerario 2PESO 10PESO

278 0.00 0.00 0.00 0.16 0.16 0.16
288 1.76 1.52 1.51 0.15 0.15 0.14
292 085 0.08 0.67 0.02 0.03 0.01
294 059 0.45 04do 0.15 0.15 015
02 322 203 260 0.07 007 007
300 000 0.00 0.00 0.00 0.00 000
310 0.00 .00 0.00 0.00 000 0.00
31 (.00 .00 0.00 0.00 0.00 0.00
312 0.00 0.00 0.00 0.00 0.00 0.00
313 0.00 0.00 0.00 0.00 0.00 0.00
314 0.00 0.00 0.00 0.00 0.00 0.00
315 0.58 0.50 049 0.06 0.06 0.05
ilo 0.00 0.00 0.00 0.01 0.00 0.00
317 0.00 0.00 0.00 0.00 0.00 0.00
318 0.00 0.00 0.00 0.04 0.04 0.01
319 0.00 0.00 0.00 0.00 0.00 0.00
320 0.00 0.00 0.00 0.00 0.00 0.00
321 G.00 .00 0.00 0.00 0.00 000
322 .68 058 057 007 0.06 002
323 0.00 0.00 0.00 0.00 0.00 0.00
324 0.00 .00 0.00 0.00 .00 0.00
325 0.00 0.00 0.00 0.00 0.00 0.00
320 0.00 0.00 0.00 0.00 0.00 0.00
327 0.00 0.00 0.00 0.00 0.00 0.00
328 0.00 0.00 0.00 0.00 0.00 0.00
329 0.00 0.00 0.00 0.00 0.00 0.00
331 0.00 0.00 0,00 0.00 0.00 0.00
332 0.00 0.00 0.00 0.00 0.00 0.00
333 0.00 0.00 0.00 0.00 0.00 0.00
334 4.00 0.00 0.00 0.00 000 0.00
335 0.00 0.00 0.00 0.00 0.00 0.00
3o 0.00 0.00 0.00 0.00 0.00 0.00
337 0.00 ¢.00 0.00 0.00 000 0.00
338 0.00 .00 0.00 0.00 0.00 0.00
330 0.00 0.00 0.00 0.01 0.01 0.00
340 0.00 (.00 0.00 0.00 0.00 0.00
341 0.00 0.00 0.00 0.00 0.00 0.00
RE ) 0.00 0.00 0.00 0.00 0.00 0.00
343 0.00 .00 0.00 0.00 0.00 0.00
344 0.00 .00 0.00 0.01 0.00 000
345 0.00 .00 0.00 0.00 0.00 0.00
36 a.00 0.00 06,00 0.01 0.00 0.00
354 0.00 0.00 0.00 0.00 0.00 0.00
355 0.00 .00 0.00 0.00 0.00 0.00
350 0.00 ¢.00 0.00 0.00 000 0.00
187 ann fan non 0on 100 000
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Table 18 Continued

Lateral Spread Honzontal Displacement, m Ground Settiement Displacement, m
Borehole ID " Average of Tolamatsu and Seed (1987) and
Number Tour a0 som L2003} Yoshismine and others (2006)
M7.0 Scenano 2PESO 10PE SO 7.0 Seenino 2PESO 10PESO

358 0.00 0.00 0.00 0.00 0.00 0.00
359 0.00 0.00 0.00 0.00 0.00 0.00
300 .00 0.00 0.00 0.00 0.00 000
30l 0.00 (.00 0,00 0.00 0.00 0.00
362 (.00 0.00 0.00 008 0.07 0.01
303 0.00 .00 0.00 0.00 0.00 0.00
304 0.00 0.00 0.00 0.03 0.03 0.00
365 136 LIS 114 0.10 0.10 003
306 0.00 0.00 0,00 0.00 0.00 0.00
370 0.00 0.00 0,00 002 0.02 0,00
7 0.00 0.00 0.00 0.00 0.00 0.00
378 0.00 0.00 0.00 0.01 0.00 0.00
381 0.00 0.00 0.00 0.00 0.00 0.00
382 0.00 0.00 0.00 0.00 0.00 0.00
383 0.00 0.00 0.00 0.01 0.01 0.00
380 0.00 .00 0,00 0.01 0.01 0.00
390 0.00 .00 0.00 0.00 0.00 0.00
M1 0.00 .00 0.00 0.00 0.00 0.00
392 0.00 0.00 0.00 0.00 0.00 0.00
393 .00 0.00 0,00 0.00 G.00 .00
304 .00 0.00 0,00 0.00 0.00 0.00
308 0.00 0.00 0.00 0.00 0.00 000
396 0.00 0.00 0.00 0.01 0.00 0.00
397 0.00 0.00 0.00 002 0.01 0.00
398 0.00 0.00 0.00 0.00 0.00 0.00
399 .00 0.00 0.00 0.00 0.00 0.00
400 0.00 0.00 0.00 0.00 0.00 0.00
401 0.00 (.00 0,00 0.00 0.00 0.00
402 0.00 0.00 0.00 0.00 0.00 0.00
403 0.00 .00 0.00 0.01 0.01 0.00
404 0.00 0.00 0.00 0.00 0.00 0.00
405 0.00 0.00 0,00 0.04 0.04 0.00
406 0.00 0.00 0,00 0.11 011 000
407 0.59 0.53 0,52 0.06 0.06 0,04
408 0.00 0.00 0.00 0.00 0.00 0.00
409 0.00 0.00 0.00 003 0.02 0.00
410 0.00 0.00 0.00 0.00 0.00 0.00
411 0.00 0.00 0.00 0.00 0.00 0.00
412 0.00 0.00 0.00 0.00 0.00 000
413 0.00 (.00 0,00 0.00 0.00 0.00
414 0.00 0.00 0,00 0.00 0.00 0.00
415 0.00 0.00 0.00 0.00 0.00 0.00
4lo 0.00 0.00 0.00 0.00 0.00 0.00
417 0.00 0.00 0,00 0.00 G6.00 0.00
418 0.00 0.00 0,00 0.00 0.00 0.00
419 0.00 0.00 0,00 007 007 0,04
420 0.55 043 043 0.02 0.02 0.00
121 0.00 0.00 0.00 0.05 0.04 0.00
422 0.00 0.00 0.00 0.00 0.00 0.00
423 0.01 .00 0.00 0.04 0.04 0.00
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Table 18 Continued

Lateral Spread Honzontal Displacement, m Ground Settiement Displacement, m
Barehole ID Average of Tokimutsu and Seed (1987) and
Number Yot and ot (3002) Yoshimine and others (2006)
M7.0 Scenano 2PES0 10PES0 M7.0 Scenirio 2PES0 10PE50

424 103 0.80 0.00 0.03 0.02 0.00
425 0.20 0:22 0.00 0.04 0.03 0.00
420 0.70 0.54 0.00 0.02 0.02 0.00
27 .00 0.00 0.00 0.00 0.00 0.00
28 027 0.20 020 0.18 0.17 0.14
a7 0.00 0.00 0.00 0.00 0.00 0.00
438 1.54 1.30 1.28 0.08 .07 0.05
440 000 0.00 0.00 0.03 003 003
44] 0.00 0.00 0.00 0.00 0.00 0.00
442 0.05 0.04 0.04 0.02 003 0.01
443 0.00 0.00 0.00 0.00 0.00 0.00
444 0.00 0.00 0.00 0.01 0m 0.00
445 0.00 0.00 0.00 0.03 0.00 0.01
440 0.00 0.00 0,00 0.00 0.00 0.00
447 0.00 .00 0.00 0.01 0.01 0.00
ood 0.00 0.00 0.00 0.03 0.03 003
1078 0.00 0.00 0.00 0.04 0.04 0.03
1082 0.01 0.01 0.01 0.04 0.04 0.03
1228 0.00 0.00 0.00 0.00 0.00 0.00
1237 006 0.05 0.05 003 003 0.02
1254 0.00 0.00 0.00 0.00 0.00 0.00
1255 0.00 0.00 0.00 0.00 0.00 0.00
1250 0.00 (.00 0,00 0,00 0.00 0.00
1257 0.00 0.00 0.00 0.18 0.18 018
1258 ¢.00 .00 0.00 0.00 06.00 0.00
1259 ¢.00 .00 0.00 0.00 0.00 0.00
1260 0.00 0.00 0.00 0.00 0.00 0.00
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Table 19

Qlbpm units along I-15 corridor located between 9000 South and 12300 South, 27

boreholes
Lateral Spread Honzontal Displacement. m Ground Settlement Displacement, m
Borehole ID ; Average of Tokimatsu and Seed (1987) and
Number Yol auel ixtms (1000, R cehismine snd ofhers (2006)
M7.0 Scenano 2PESO 10PE50 M7.0 Scenano 2PESO 10PES0

1156 003 0.03 003 0.04 0.03 0.02
1163 .05 0.00 0.50 .11 011 0.11
1165 083 0,79 0.79 0.1 0.11 0.10
1197 0.00 0.00 0.00 0.01 0.01 0.00
1198 0.00 0.00 0.00 005 0.05 0.01
1212 0.00 0.00 0.00 0.00 0.00 0.00
1213 027 0.27 027 0.05 0.05 0.03
1214 026 0.25 0.25 024 024 023
1215 0.00 0.00 0.00 0.00 0.00 0.00
216 .00 0.00 0,00 0.01 001 0.00
1220 0.00 0.00 0.00 0.00 0.00 0.00
1244 0.00 0.00 0.00 0.00 0.00 0.00
1240 032 0.32 032 015 0.15 0.15
1249 0.08 0.07 0.07 0.14 0.14 0.14
1250 037 0.37 037 0.12 0.12 0.00
1251 0.69 0.65 0.64 018 0.18 0.14
1252 000 0.00 0.00 008 008 0.08
1253 0.00 0.00 0.00 013 013 0.13
1264 0.00 0.00 0.00 0.00 0.00 0.00
1270 044 0.45 0.44 005 0.05 06,03
1273 0.00 0.00 0.00 0.00 0.00 0.00
1278 0.00 0.00 0.00 0.04 0.04 0.02
1279 0.02 0.02 0.02 012 0.12 0.11
1280 0.15 013 0.13 0.08 008 0.00
1284 0.00 0.00 0.00 0.00 0.00 0.00
1207 0.00 0.00 0.00 0.00 0.00 0.00
1302 {00 0.00 0.00 0.00 0.00 0.00
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Table 20
Qlbpm units near I-135 corridor located between 600 North and 2300 North, 3
boreholes
Lateral Spread Honzontal Displacement. m Ground Settlement Displacement, m
Borehole D = Average of Tokimatsu and Seed (1987) and
Number Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenario 2PESO 10PESO M7.0 Scemano 2PESO 10PES50
7o 0.00 0.00 0.00 0.16 0.16 0.16
o8 .00 0.00 0.00 0.00 0.00 0.00
714 .00 0.00 0.00 0.02 0.02 0.00
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Table 21

Qlbpm units located along east bench (east of 1300 East) from South Temple to
5300 South. 7 boreholes

Lateral Spread Honzontal Displacement, m Ground Settlament [Displacement, m
Borehole [D - Av e of Tokimatsu and Seed (1987) and
Number Youd and cthars (2002) msYoslmnmc and others (2006)
M7.0 Scenanio 2PESO 10PESO M7.0 Scenano 2PESO 10PESO

50 .00 0.00 0.00 0.00 0.00 0.00
686 0.00 0.00 0.00 0.00 0.00 0.00
687 0.00 0.00 0.00 0.00 0.00 0.00
O88 0.00 0.00 0.00 000 0.00 0.00
6% 0.00 0.00 0.00 0.00 0.00 0.00
701 000 0.00 0.00 0.00 0.00 0.00
725 .00 0.00 0.00 000 0.00 0.00
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Table 22
QIbpm units located west of I-15 corridor and units located south of 12300 South,
67 boreholes
Lateral Spread Honzontal Displacement, m Grownd Settlement Displacement, m
Borehole ID Average of Tokimatsu and Seed (1987) and
Number Yool and cifems (2007) Yoshimine and others (2006)
M7.0 Scenano 2PES0 10PES0 M7.0 Scenano 2PESO 10PES0

9 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00
24 0.00 0.00 0.00 0.00 0.00 0.00
&3 0.00 0.00 0.00 0.00 0.00 0.00
732 0.00 0.00 0.00 0.01 0.01 0.01
733 0.00 0.00 0.00 0.00 0.00 0.00
736 0.00 0.00 0.00 0.01 0.01 0.01
1046 002 0.02 0.02 0.03 0.03 0.01
1061 000 0.00 0.00 0.00 0.00 0.00
1076 000 0.00 0.00 0.00 0.00 0.00
1092 0.00 0.00 0.00 0.00 0.00 0.00
1099 0.00 0.00 0.00 (.00 0.00 0.00
1101 0.00 0.00 0.00 0.00 0.00 0.00
1108 0.57 046 045 0.08 0.08 0.03
1113 0.00 0.00 0.00 0.00 0.00 0.00
1114 0.02 0.01 0.00 0.03 0.03 0.00
1120 0.00 0.00 0.00 0.00 0.00 0.00
1126 000 0.00 0.00 000 0.00 0.00
1131 0.00 0.00 0.00 001 001 0.00
1133 0.00 0.00 0.00 005 0.05 003
1145 0.00 0.00 0.00 0.00 0.00 0.00
1157 0.00 0.00 0.00 0.00 0.00 0.00
1ol 0.02 0.01 0,01 0.05 0.05 0.04
1167 0.00 0.00 0.00 0.00 0.00 0.00
1172 .00 0.00 0.00 .00 0.00 0.00
1173 .00 0.00 0.00 0.02 0.02 0.00
1174 0.02 0.02 0.02 0.04 003 0.01
1177 0.02 0.02 0.02 0.06 0.06 0.06
17 .00 0.00 0.00 0.00 0.00 0.00
1180 0.00 0.00 0.00 000 0.00 0.00
1181 0.00 0.00 0.00 0.00 0.00 0.00
1182 0.00 0.00 0.00 .00 0.00 0.00
1183 0.00 0.00 0.00 0.00 0.00 0.00
1184 0.00 0.00 0.00 0.00 0.00 0.00
1185 0.00 0.00 0.00 0.00 0.00 0.00
1180 0.00 0.00 0.00 (.00 0.00 0.00
1187 0.00 0.00 0.00 0.00 0.00 0.00
1188 0.00 0.00 0.00 0.00 0.00 0.00
1193 0.00 0.00 0.00 0.00 0.00 0.00
1194 0.00 0.00 0.00 000 0.00 0.00
1211 097 081 083 003 0.03 0m
1219 0.02 0.01 0.01 004 0.04 004
1222 0.00 0.00 0.00 0.00 0.00 0.00
1226 0.00 0.00 0.00 0.00 0.00 0.00
1229 0.02 0.02 0.02 .05 0.05 0.04
17230 000 ) 000 000 000 000
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Table 22 Continued

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Baorehole 1D i Average of Tokimatsu and Seed (1987) and
N Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenanio 2PESQ 10PES0 M7.0 Scenano 2PESD 10PES0

1231 0.00 0.00 0.00 0.00 0.00 0.00
1232 .00 0.00 0.00 0.00 0.00 0.00
1233 .00 0.00 0.00 0.00 0.00 0.00
1234 0.00 0.00 0.00 0.00 0.00 0.00
1241 0.03 0.03 003 0.02 0.02 0.01
1263 0.00 0.00 0.00 0.03 0.03 0.00
1268 0.00 0.00 0.00 .00 0.00 0.00
1272 0.02 0,02 0.02 034 034 032
1275 0.00 0.00 0.00 0.03 0.03 0.01
1281 0.00 0.00 0,00 0.04 0.04 0.02
1282 0.00 0.00 0.00 0.00 0.00 0.00
1283 0.00 0.00 0.00 (.02 0.02 0.00
1285 0.00 0.00 0.00 0.01 0.01 0.00
1286 270 2.4 0.00 001 0.01 0.00
1291 0.00 0.00 0.00 0.00 0.00 0.00
1292 0.00 0.00 0.00 0.00 0.00 0.00
1294 028 0.25 0.25 009 0.00 0.05
1295 0.02 0.02 0.02 006 0.00 0.02
1296 1.73 1.70 1.68 0.08 0.08 0.04
1300 010 0.10 0.10 0.04 0.04 0.02
1301 1.42 1.34 1.33 007 0.07 0.00
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Table 23

Qaf2 and Qmls units located between North Temple and 400 South from 400 West
to 300 East (City Creek fan). 10 boreholes

Lateral Spread Honzontal Displacement, m Ground Settiement Displacement, m
Borehole [D Average of Tokimatsu and Seed (1987) and
Number Yeaxdand oéher 2002) R Youhiiine and cthers (2006)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PES0

15 Q.00 0.00 0.00 .00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00
M 0.00 0.00 0.00 017 017 0.06
52 | 9% 1.66 1.65 014 013 0.00
§7 0.00 0.00 0.00 0.00 0.00 0.00
81 000 0.00 0.00 000 0.00 0.00
o0 0.00 0.00 0.00 004 0.04 0.00
700 233 2.21 221 0.04 004 0.00
729 1.14 0.82 082 0.15 015 0.13
750 201 1.09 1.08 0.13 0.12 0.05
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Table 24

All Qaf2 units except City Creek fan, 20 boreholes

Lateral Spread Iloﬁwhlﬁisphcanem, m Ground Settlement Displacement, m
Borehole ID Average of Tokimatsu and Seed (1987) and
Number Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenario 2PESO 10PES0 M7.0 Scenano 2PESD 10PES0

1 0.00 0.00 0.00 0.00 0.00 0.00
37 0.00 0.00 0.00 0.02 0.02 0.01
2 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 0.00 0.00 0.07 0.06 0.00
100 0.00 0.00 0.00 0.00 0.00 0.00
683 0.00 0.00 0.00 0.00 0.00 0.00
693 104 1.60 0.00 0.02 0.02 0.00
GO9 4.00 0.00 0.00 0.02 0.02 0.00
704 0.00 0.00 0.00 0.00 0.00 0,00
705 0.00 0.00 0.00 0.02 0.02 0.00
713 0.00 0.00 0.00 0.00 0.00 0.00
n7 0.00 0.00 0.00 0.00 0.00 0.00
719 0.00 0.00 0.00 0.00 0.00 0.00
727 0.00 0.00 0.00 0.00 0.00 0.00
1000 430 428 0.00 0.04 0.04 0.00
1040 0.00 0.00 0.00 0.00 0.00 0.00
1059 0.00 0.00 0.00 000 0.00 0.00
1116 0.00 0.00 0.00 0.00 0.00 0.00
1221 0.00 0.00 0.00 000 0.00 0.00
1277 462 3.76 0.00 005 0.04 0.00
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Table 25

All Qalp units located along east bench from 6th Avenue to 10600 South. 10

boreholes
Lateral Spread Honzontal Displacement, m Ground Settiement Displacement, m
Borehole [D Average of Tokimatsu and Seed (1987) and
Number Youd and others (2002) emg\'cshnmmc and others (2006)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PES0

40 Q.00 0.00 0.00 .00 0.00 0.00
72 0.00 0.00 0.00 000 0.00 0.00

73 0.00 0.00 0.00 0.00 0.00 0.00
700 (.00 0.00 0.00 0.00 0.00 0.00
703 0.00 0.00 0.00 0.00 0.00 0.00
1062 000 0.00 0.00 001 0.01 0.00
1105 0.00 0.00 0.00 0.00 0.00 0.00
1135 1.44 1.23 1.22 012 012 0.10
1142 000 0.00 0.00 0.00 0.00 0.00
1200 .00 0.00 0.00 (.00 0.00 0.00
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Table 26

All Qlpg units in the valley, 40 boreholes

Lateral Spread Honzomntal Displacement. m Ground Settlement Displacement, m
Borehole ID Average of Tokimatsu and Seed (1987) and
Number Tl N odhiiiims it ol (2006)
M7.0 Scenano 2PES0 10PES0 M7.0 Seenano 2PESO 10PES0

44 0.00 0.00 0.00 0.00 0.00 0.00
)| 0.00 0.00 0.00 (.06 0.03 0.00
50 337 4.46 446 0.05 0.04 0.00
&8 0.14 0.12 012 0.03 0.03 0.02
() 0.00 0.00 0.00 0.02 0.01 0.00
ao7 .00 0.00 0.00 (.00 0.00 0.00
608 .00 0.00 0.00 000 0.00 0.00
716 016 0.18 018 004 004 0.02
728 0.00 075 0.75 0.05 0.05 0.01
1003 0.04 003 0.03 016 0.1e 013
1048 0.00 0.00 0.00 0.00 0.00 0.00
1067 0.00 0.00 0.00 001 0.01 0.00
1081 .00 0.00 0.00 008 0.07 0.03
1007 253 2.13 211 0.03 003 0.01
1098 .00 0.00 0.00 0.01 0.01 0.00
1119 0.00 0.00 0,00 .00 0.00 0.00
1151 0.00 0.00 0.00 003 0.03 0.01
1108 0.00 0.00 0.00 0.00 0.00 0.00
1170 0.00 0.00 0.00 000 0.00 0.00
1171 0.00 0.00 0.00 0.00 0.00 0.00
1195 0.00 0.00 0.00 0.00 0.00 0.00
1196 0.00 0.00 0.00 0.00 0.00 0.00
1200 0.00 0.00 0.00 0.00 0.00 0.00
1201 0.00 0.00 0.00 0.00 0.00 0.00
1202 0.00 0.00 0.00 .00 0.00 0.00
1203 0.00 0.00 0.00 0.00 0.00 0.00
1204 017 0.00 0.09 001 001 0.00
1205 181 B L) 1.12 0.04 004 0.03
1206 0.00 0.00 0.00 0.01 0.01 0.00
1207 0.00 0.00 0.00 0.02 0.02 0.01
1208 0.00 0.00 0.00 001 0.01 0.01
1209 099 0.92 091 002 002 0.01
1210 (.00 0.00 0.00 0.00 0.00 0.00
1217 3lo 2.7 270 0.14 0.14 0.12
1218 0.00 0.00 0.00 006 0.06 0.02
1223 0.00 0.00 0.00 (.00 0.00 0.00
1247 2063 2.69 205 (.08 0.07 0.03
1248 1.49 1.4 1.42 006 0.00 0.04
1265 0.00 0.00 0.00 0.02 002 0.00
1267 .00 0.00 0.00 001 0.01 0.00
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Table 27

All Qlbpg units in the valley. 12 boreholes

Lateral Spread Honzontal Displacement. m Ground Settlement Displacemment, m
Baorehole ID Average of Tokimatsu and Seed (1987) and
Number Vesutand ofens (2002 cngoslmnmc and others (2006)
M7.0 Scenanio 2PESO 10PES0 M7.0 Scenano 2PESO 10PESG

32 0.00 0.00 0.00 .00 0.00 0.00
35 0.00 0.00 0.00 0.04 0.04 0.02
S0 0.00 0.00 0.00 0.03 0.02 0.00

814 0.00 0.00 0.00 0.00 0.00 0.00
712 .00 0.00 0.00 0.00 0.00 0.00
1175 0.00 0.00 0.00 0.00 0.00 0.00
1176 033 0.34 033 0.03 003 0.01
1199 382 358 351 021 021 020
1225 0.00 0.00 0.00 0.00 0.00 0.00
1227 0.00 0.00 0.00 0.00 0.00 0.00
1235 0.00 0.00 0.00 0.00 0.00 0.00
1209 0.00 0.00 0.00 0.00 0.00 0.00
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Table 28

All Qlbps units in the valley, 5 boreholes

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Barehole [D = Average of Tokimatsu and Seed (1987) and
Number Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PESO

47 0.00 0.00 0.00 0.00 0.00 0.00

85 0.00 0.00 0.00 0.00 0.00 0.00
1162 0.00 0.00 0.00 0.00 0.00 0.00
1178 0.00 0.00 0.00 (.00 0.00 0.00
1224 .00 0.00 0.00 0.02 0.02 0.00
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Table 29

All Qafy units in the valley. 6 boreholes

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Borehole ID : Awv ¢ of Tokimatsu and Seed (1987) and
Number Youdmad oo (XK % Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PESQ M7.0 Scenano 2PESD 10PESO

s 0.00 0.00 0.00 0.00 0.00 0.00

o 0.00 0.00 0.00 0.02 0.02 0.00

7 0.00 0.00 0.00 0.00 0.00 0.00

1044 0.00 0.00 0.00 (.00 0.00 0.00
1051 0.01 0.01 0.00 001 0.01 0.00
1242 0.00 0.00 0.00 002 0.01 0.00
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Table 30

All Qlpd units in the valley, 5 boreholes

Lateral Spread Honzontal Displacement, m Ground Settlement Displacement, m
Barehole [D = Average of Tokimatsu and Seed (1987) and
Number Youd and others (2002) Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PES0

1053 203 1.78 0.00 0.07 0.07 0.03
1085 0.00 0.00 0.00 004 0.04 o.M
1087 0.00 0.00 0.00 0.02 0.02 0.00
1103 0.00 0.00 0.00 0.00 0.00 0.00
1104 .00 0.00 0.00 0.00 0.00 0.00
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Table 31
All Qlbg units in the valley. 14 boreholes

Lateral Spread Honzontal l-)isplamm. m Ground Settlement Displacement, m
Barehole [D Average of Tokimatsu and Seed (1987) and
Numbear Youd and othess (2002) Yoshimine and others (2006)
M7.0 Scenano 2PESO 10PESO M7.0 Scenano 2PESO 10PESO

38 0.00 0.00 0.00 .00 0.00 0.00
45 0.00 0.00 0.00 0.00 0.00 0.00
46 .00 0.00 0.00 0.00 0.00 0.00

53 000 0.00 0.00 002 0.01 0.00

7 0.00 0.00 0.00 .01 0.01 0.00
101 0.00 0.00 0.00 0.00 0.00 0.00
718 0.00 0.00 0.00 0.00 0.00 0.00
741 0.00 0.00 0.00 0.02 0.02 0.01
742 0.00 0.00 0.00 0.00 0.00 0.00
743 0.00 0.00 0.00 .06 0.06 0.01
1096 0.00 0.00 0.00 0.00 0.00 0.00
1243 0.00 0.00 0.00 .00 0.00 0.00
1261 0.00 0.00 0.00 .00 0.00 0.00
1202 .00 0.00 0.00 (.00 0.00 0.00
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Table 32

Various smaller units¥® in foothills. 17 boreholes

Lateral Spread Honzontal Displacement, m Ground Settlernent [nsplacement, m
Borehole ID 1 Average of Tokimatsu and Seed (1987) and
Number Yeurlanc othees (2002) Yoshimine and others (2006)
M7.0 Scenario 2PES0 10PES0 M7.0 Scenano 2PESD 10PES0

22 .00 0.00 0.00 0.00 0.00 0.00
39 0.00 0.00 0.00 4.00 0.00 0.00
41 0.00 0.00 0.00 0.00 0.00 0.00
43 0.00 0.00 0.00 0.00 0.00 0.00
ol 0.00 0.00 0.00 0.00 0.00 0.00
o8 0.00 0.00 0.00 0.00 0.00 0.00
103 .00 0.00 0.00 001 0.00 0.00
69 0.00 0.00 0.00 0.04 0.03 0.00
095 0.00 0.00 0,00 0.04 0.03 0.02
708 0.00 0.00 0.00 .00 0.00 0.00
715 0.00 0.00 0.00 0.00 0.00 0.00
720 0.00 0.00 0.00 0.00 0.00 0.00
1164 0.00 0.00 0.00 0.03 0.03 0.00
1240 .00 0.00 0.00 0.01 0.00 0.00
1287 0.00 0.00 0.00 1,00 0.00 0.00
1290 0.00 0.00 0.00 (.00 0.00 0.00
1293 {1.00 0.00 0.00 0.00 0.00 0.00

*Geologre units include: Qafb, Qea, QTaf, Qes, Qlbm, Mz, Qafo, Qlbs, Pz anl Rock
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